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a /land.. . . the target in the filter center 
“action indicator ring” could be your city... de- 
pendent on Air Force interceptors like Convair’s 
delta wing F-I02’s to destroy a (1) high (H), multi- 
engine (M), enemy bomber reported approaching 
on an unerring track (9). 

Lend a hand for your own defense. Be a civilian 
volunteer. Serve with the Ground Observer Corps 
at local observation posts or filter centers. 

Confri'faufed in the interest of national defense by 
CONVAIR,a Divisian of General Dynamics Corporalion 





The Holley manufacturing division produces turbine 
controls for all types of jet engines. Special manufactur- 
ing skills are required for such close tolerances as 2 
micro-inch finishes on valves and bearing surfaces. 


Holley's highly-trained research, engineering and manu- 
facturing staff can support your program of producing 
better products for the aviation industry. 


Providing automatic solution to fuel metering 
problems is the job of the Holley turbine control 
for many of today’s Jet engines. Hundreds of math 
problems-pcr-minute result from minor changes in 
altitude, temperature and humidity, plus the pilot’s 
demand for different speeds. 

Holley’s research and engineering division played 
an important role in the development of the turbine 
control. Manufacturing it, too, called for many special 
skills and techniques. 



For fast, efficient performance at temperatures as low as —65", 
coiLsider pneumatics! Viscosity of the air used in pneumatic 
systems remains essentially the same over an extremely broad 
temperature range. From —65’ to -1-250’, the system is neuer sluggish. 
Only pneumatics stores energy and delivers it instantly when you 
need it, with no weight penalty. You get high horsepower 
delivery from a low horsepower source, with considerable saving in 
weight. You also save space, since pneumatic systems use smaller lines, 
with no return lines required. 

With pneumatics, there is no danger from fire, since the air used 
in the system carmot burn. And leakage is no serious problem. 

Air is always available, and the compressor itself will compensate for 
any minor leaks which might occur. 

We here at Kidde have a complete line of pneumatic system components, 
as well as the facilities for engineering complete pneumatic systems. 

If you have a problem in pneumatics, please write us. 


'"5 

J FOR 

PNEUMATICS j 



Walter Kidde & Company, lnc.,1216 Main Street, Belleville 9. N.J.* Walter Kidde & Company of Canada, Ltd.. Montreal -Toronto 




VINYL TUBING 


Resinite Vinyl Tubing not only 
meets, but consistently surpasses 
specifications for control of fungus 
and corrosion, flame resistance, 
dielectric strength and for perform- | 
ance at low and high temperatures. 
Extreme operating conditions prove 
the superiority of Resinite Specilica- 
bon Vinyl Ibbing, ' 

This superior quality of Resinite 
Tubing has been achieved through 
many years of specializing in vinyl | 
tubing. It is maintained through . 

constant research, accurate com- I 

pounding, skillful workmanship, 
rigid quahty control and thorough 
inspecUon. That’s why more Resinite 
SpeciBcabon Vinyl Tbbing than any 
other is used by the aircraft and 
electronics industries. 
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From Homemade Plane 
to Pilotless Bomber 

It was on August 1, 1909, that Glenn L. Martin, self-taught flyer, 
took off at Santa Ana, C.ilifornia, on his first successful flight in 
the very first Martin airplane— a plane which Martin himself 
had personally designed and built in an abandoned church which 
he had rented. From that day on, the name of Glenn L. Martin 
has been inseparably-linked with theprogress of American aviation. 

Martin milestones in aviation are many. His Ciina Clipper flew 
the first scheduled trans-Pacific flights. His Army and Navy 
planes pioneered heavy aerial bombardment over land and sea. 

Today USAF B-61 Martin Matadors make up the first squad- 
rons of pilotless bombers— another milestone in aviation. 




The Navy’s new Marlin P-5M-2 anti-submarine seaplane 
is equipped with the latest electronic devices for detecting 
submarines in all weather, It carries a variety of torpedoes, 
rockets and mines, and has a tail-mounted gun turret. 



, P'OAeer in petroleum research for rhl 
PowerS,m i: 
etficient aviation fuels ® 

Phi ("""''“I «<e. 4«d 

A'TATIO.V DIVISION 
PHILLIPS PETROLEUM COMP.SMy 
BARTLESVILLE. OKLAHOMA 


Aviation Probvcis 



F-lOO Super Sabr^i 


USAF’s First 

Production Supersonic Fighter 


On lirrvrry first m)>littl>cSiipcr5ul)rr smaslicd 
timitij'li tfi<- snunri b.irrirr in level fliftlit . . . 
Olid later rot a ncH spccd record or753.U9iii|>l>. 

\?'itli this power, from a Pratt & Wliitney 
Aircraft J-">7 with afterburner, plus a ceilin|: 
above 30,000 feel and a combat radius of over 
aOO miles, this Super S.abrc is truly a hot ehi]). 
Hot in more w.iys than one, for hi{;li tempera- 

table in supersonic fliplit. 

Wbere strenglb and corrosion resistance at 
bipb lemperntiires arc needed, you find Inco 
Nickel and Inco Nickel Alloys. They are in tive 
Super Sabre and in many oilier modern jet 

At right you see wberc Inco Nickel Alloys 
supply oulslnitding properties for diffienlt ser- 
vice. Perhaps one of these allot s can solve vonr 
metal iirolilein, loo. Ineo-s Technical Service 
Section is ready to help you investigate. 

THE INTEBNATIONAl NICKEL COMPANY, INC 


For a handy guide to Inco Nickel .Alloys, 
write for “Standard Alloys for Special Prob- 



Inco Nickel Alloys 

MONEL® ■ -R"® MONEL • 'K"® MONEL • "KR”® MO.NEL 


NEWS DIGEST 



Domestic 

Chance Voufht Aircraft reports its 
production force will be cut from the 
present 14,500 workers to 8,000 by 
early 1956 because of Navy’s cancela- 
tion of a S75-million contract for 96 
A2U-1S (AvtATtON Week Nov. 29, 
p. 16). The Dallas company savs lay- 
offs will average approximately 5(30 em- 
ployes a month in 1955. 

F-99 Bomarc program is being ex- 
panded at Boeing Airplane Co.’s Seattle 
Division, with new laboratories, test 
and research facilities added to support 
tlic USAF supersonic guided missile 
project and more than 2,000 employes 
working on pilotless aircraft develop- 

Small turbojet engines for drone and 
pilotless aircraft will be produced bv 
Fairchild Engine & Airplane Corp.’s 
Engine Division, Farmingdale, N. Y., 
and General Electric Co.’s Gas Turbine 
Division, Lynn, Mass., under new com- 
petitive development contracts awarded 
by the Air Rese.irch and Development 
Command. 

Boeing B-47 was in the ait mote than 
47 hr. and covered 21,000 mi. on a 
recent flight from the U. S. to England. 
When weather socked in at the Strato- 
jet’s destination, it shuttled back and 
forth to North Africa for aerial re- 
fueling while waiting for the weather 
to clear. Total fuel consumption; 75,- 
000 gal. 

DC-7C simulator will be designed 
and built bv Curtiss-Wright Corp. for 
Pan American World Airways, is ex- 
pected to be delivered in time to give 
PAA pilots "flight expeticnce" before 
the airline gets its first netv transport. 

New avionic systems engineering lab- 
oratory will be set up by Radio Corpora- 
tion of America in the Boston area, 
specializing in development of airborne 
fire control systems. The lab is ex- 
pected to employ 100 scientists and 
technicians by the end of 1955, will he 
headed by Dr, Robert C. Seamens, Jr., 
former director of Massachusetts Insti- 
tute of Technology's Flight Control 
Laboratorv. 

Fairchild Engine & Airplane Cotp. 
has acquired the military business of 
Kendarf Controls Corp., Waltham, 
Mass., manufacturer of pneumatic 
valves and control devices. Operation 
of the business will be merged with 
Fairchild’s Stratos Division, Bav Sliore, 
N. Y- 


Iinproved Convair 340 with nesv fea- 
tures developed during the past ye.ir and 
a half is being marketed by the San 
Diego aircraft builder, will be dclis’crcd 
in 12 months after orders are placed. 

New marker beacon that operates at 
VOR frequencies and eliminates the 
need for a separate airborne receiver 
has beeu developed and evaluated bv 
Civil Aeronautics, Administration. The 
device is proposed for use with low- 
power omnirange serving as terminal 
area instrument approach aids at small 

Bell Aircraft Corp. has purchased Hy- 
draulic Research & Manufacturing Co, 
through an exchange of stock, plans to 
use its new Burbank, Calif., subsidiary 
to produce servomechanical and hy- 
draulic valves and systems. 

Alfred W. lawson, 85, aviation pio- 
neer who won the first U. S. airmail 
contract in 1920 after he designed, built 
and flew a 26-passenger transport to 
prove the possibilities of commercial 
airlines, died Nov. 29 at San Antonio. 

Hugh M. Johnston, 55. former com- 
munications superintendent for Pan 
American World Airways’ Litiii Ameri- 
can Division, died Dec. 8 at Browns- 
ville, Tex, 

Financiol 

Beech Aircraft Corp., M’icliifa. re- 
ports a net income of 53,386,089 for 
the fiscal year ended Sept. 30, compared 
with a net loss of 52.321,052 during the 


previous 12-month period. Sales to- 
taled 578,033,435 dropping from $140,- 
457,780 (including $41,164,150 from 
a contract termination claim .ind subject 
to renegotiation). Backlog Sept. 30: $80 
million. 

Braniff Airways expects its net in- 
come for 1954 to total approximately 
$5.7 million. President Charles E- 
Beard says this forecast is based oo an 
estimated 53.5 million for the first 11 
mootits plus 5200.000 expected in De- 
cember. Beard also predicts Braniff will 
earn enough in 1956 to issue a 50-cent 
dividend, equal to the payment just de- 

Int'ernational 

“Flying .saucer" project at A. V. Roe 
Canada's Toronto plant has been aban- 
doned by the Canadian government, 
but the company plans to continue its 
research on the aircraft— described as 
“oval shaped with exhaust pipes.” 
Amount spent so fat bv the govern- 
ment and Avro; 54.5 million. 

Sapphire 7 turbojet has been type 
tested at 10,200 lb. thrust without in- 
jection, reheat or other Itoosling devices, 
reports builder Armstrong Siddeley. 
This is claimed as the iiignest yet an- 
nounced for anv British type-tested en- 
gines. 

Soviet Russia has sold its interest in 
Red China’s civil airlines for an un- 
specified quantity of goods to be deliv- 
ered l)v the Peiping government in fu- 
ture years, according In Piavda. 
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Washington Roundup 


Jet Tanker Review 

Lockheed, Douglas, Convair and Boeing executives are 
watching closely the review being conducted by Defense 
Secretary Charles E. Wilson's office of the recent USAF 
procurement award for the Boeing KC-135 interim jet 
tanker. 

Wilson's decision on the interim tanker procurement 
will strongly inSuence USAF award on the ultimate 
tanker version, now subject of a hot design coinpetition- 
USAF announcement of the KC-135 award was made 
while Wilson was out of town and approved by Charles 
Anderson. Deputy Secretary of Defense. 

Plant Cognizance Battle 

Don’t he surprised if the long-standing struck be- 
tween US.\F and Navy for cognizance over the k^ 
Pratt & Whitney Aircraft engine plants flares again 
soon. Navy cognizance dates to World War II when 
most P&W engine developments were Navy-sponsored. 
Virtually all PdtW development programs from the JS7 
on— and including the J75 turbojet, T57 turboprop and 
atomic engine— are now USAF financed. 

Only remaining Navy-sponsored development program 
at P&W is the J52 turbojet financed by diverting funds 
from the T52 turboprop project. 

Wilson's New Problem 

Defense Secretary Charles E. Wilson says he is busier 
than expected at this time of the year. What he did not 
expect, he told New Orleans Chamber of Commerce last 
week, was "the problem of getting a little better 
acquainted with some new (Democrat) chairmen of the 
Armed Services Committees and of the Appropriations 

Wilson, who campaigned heavily for the GOP in the 
November congressional elections, said he is now ap- 
proaching defense problems from the point of view that 
they ate "above and beyond partisan politics.” He said 
he now is sure most Americans, both Republicans and 
Democrats, basically ate interested in security of the 

In spite of his problems with a new Congress, the 
Secretary has not lost his sense of humor, He said the 
governor of Louisiana offered to take him shooting witll 
friends who have "wonderful bird dogs.” 

Award Announcements Subside 

Wave of Defense Department contract announcements 
just before the November elections does not appear to 
have set a precedent for the Ait Force. The Navy alone 
has followM up with regular award news. Silent for 
almost a month, the Army finally reported it expected to 
award S85 million in procurement and production con- 
tracts during November. It did not list items or com- 
|>anics with amounts but said the majority were for 
small figures. 

USAF says it has no plans to issue any more lists at 
this time. 

Last announcements sverc made on Oct. 30 ($135 
million) and Oct, 13 ($1.2 billion). Air Force says these 
were made at that time only because a big list had accu- 
mulated and it will not make any mote releases unless 
there are substantial awards to r^rt. 


Feeder Push 

Look for a powerful thrust by local serr’ice airlines at 
the next session of Congress to obtain through legislation 
and congressional pressure permanent Cir’il Aeronautics 
Board cerKfication and a mote favorable formula for 
computing subsidies. 

After squelching legislation in the Senate last session 
for permanent certification, the Administration has re- 
laxed its attitude to the extent of favoring permanent 
certificates for some of the feeders. Strategy of the local 
service airlines will be based on the necessity for attracting 
investor, getting off subsidy payments sooner. 

Missile Pot Boiling 

Washington obseis'ers are wondering when the US.AF 
missile development pot will boil over. Business maneu- 
vers of USAF and missile manufacturers on interconti- 
nental ballistics missiles developments ate heavily 
screened by a military security blanket, but odds ate 
that they will erupt into public debate soon after Con- 
gress returns to Washington. 

Shooting War 

American ait commanders on the fringes of the 
Iron Curtain are becoming increasingly initated by the 
growing number of incidents involving Russian fighters 
shooting down USAF and Navy aircraft. 

Don’t be surprised if there is more shooting back at 
the Russian attackers in the future, along the pattern 
of the Navy canier-based aircraft that spiaflied two Red 
Chinese fighters during British transport rescue operations 
in the South China Sea, Extent to which Allied and 
Communist aircraft are moving through the same air- 
space on all sides of the Iron Curtain is vastly under- 
estimated by the public. 

Where Was USAF Brass? 

USAF brass was conspicuous by its absence at the 
launching of the Navy’s first super-carrier, the U.S.S. 
Forrestal. Dec. 11 at Newport Nesvs, Va. Although 
many VIP military transports made the short hop from 
Washington with Defense Department, Navy and Army 
brass, the only high ranking USAF official to show was 
Gen. Otto P. Wcyland, Tactical Air Force Commander. 

MATS Organization 

Air Force continues to resist pressure from Defense 
Department to organize the Military Air Transport 
Service on an industrial fund basis similar to the Mili- 
tary Sea Transport Service. Nub of the Air Force argu- 
ment is that it would only increase paperwork involved in 
charging other elements of the Air Force for MATS’ 

MATS was also the object of criticism from a House 
appropriations committee which complained over the 
assignment of such units as Air Rescue Service, Air 
Weather Service, Airways and Air Communications 
Service as a MATS responsibility. 

Committee said that USAF directives had taken MATS 
far beyond its original mission of providing ait transpor- 
tation for defense agencies. MATS probably will face 
the same charges from the new Congress. 
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THE PRESIDENT DROVE THE TRUCK 


The phone call came through long after the plant 
closed, and all but the executive staff had gone 
home. That was over six hours ago. Now, it was 
midnight on a dark and lonely mountain road. 

One more curve in the endless series of uphill 
turns. Then the headlights picked up the small air- 
strip ... the crippled plane ... the anxious looking 
men awaiting in front of the hangar. 

Airwork was delivering an overhauled engine 
to a customer in trouble. The president drove the 
truck over 200 miles that night. Like every man in 
the company, he was taking his place in Airwork's 
tradition of Personal Service to the customer. 


DISTRIBUfOfiS fOfi 

PRATT & WHITNEY AIRCRAFT 

CONTINENTAL MOTORS COfiP. 


That tradition marks a business where the cus- 
tomer and his needs will always be important. You 
may never face an emergency as grave as that one. 
But the same interest and care will be ready to 
serve you, whether you need an engine, an engine 
accessory — or just an engine part. 

Some of these days you will see a cream and 
blue Bonanza marked "Airwork Corporation". 
Talk to the men with it. Talk instrument grouping, 
ILS approaches ... do sonie hangar flying. 

You'll see why so many pilots and plane owners 
— people like yourself — are switching their en- 
gine and accessory overhauls and exchanges to 
Airwork — the company of, by and for pilots. 



NEW 
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M I A M 


WASHINGTON 


WHO'S WHERE 


lu the Front Office 


cently reorganized Airquipment Co., will set 
up the Los Angeles Brm for "ma|or mergers 
within the aircraft industry." 

Col. I- G. Vincent, codesigner of the first 
aircraft engine with parts standardized for 
mass production and tlie first diesel to power 
a plane, has retired as vice president-engi- 
neering of Studebaker-Packaid Corn., Detroit 
(.\viATioN Wees Oct. 25, p. 18). 

Allen D. Marshall has become vice presi- 
dent-management planning and secretary of 
General Dynamics Corn., New York. 

Reagan C. Stunkel nas been appointed 
vice president in charge of the nerv Elec- 
tronics Division of Hydro-Aire, Burbank, 
Calif. New works manager: Robert I. 
Trivison. 

Ray -\t. Wilson, co-foundet of Frontier 
Airlines, has sold his Interests in the company 
and resigned as chief of operations. 


Changes 

Moj. Gen. William L. Richardson (USAF, 
Ret.) lias become manager of defense proj- 
eefs coordination for Radio Corporation of 
America’s Engineering Products Division. 

Tolin F. Taggart has moved up to gen- 
eral manager orRheem Manufacriirhig Co.'s 
Government Products Division, also will be 
general manager of the Doa-ney, Calif., 
plant. 

Dr. Neil W. Lamb has been appointed 
longiange planning administrator tor Con- 
vair, will anabze the San Diego company’s 
development and production plans for the 
ne\t 10 years. 

Robert H. Jewett is new chief engineer 
ol Boeing .-\irplanc Co.’s Pilotk-ss Aircraft 
Division at Seattle. Other changes; George 
Snyder, chief nioject engineer, and W, H. 
Cook, chief or technical staff, pilotless air- 
craft; Donald W, Finlay, chief of prelimi- 
narv design for the Seattle Disision. 

Dr. Frans J, Nimgcbaiier, World War It 

f lant manager of Germany’s Ait Research 
nstitiite and postwar consulting engineer at 
Wright-Patterson .\FB, has become a con- 
sulting engineer for thermal systems in Gen- 
eral Electric Co.'s engineering laboratory at 


Honors anti Elections 

H. M. Homer, president of United Ait- 
craft Coip.. has been elected chairman of 
the board of governors of Aitctaft Industries 
Assn, for the firet half of I955. f. C. 
Garrett, president of Garrett Corp., is chait- 

Robert K. Gross, president of Lockheed 
-Aircraft Corp., has won the Los .Angeles 
Advertising Club’s Hourglass award for "con- 

'‘"lc'mme™!!3«M,“TOn!^ng director of 
Flight Safety Foundation, Inc., has been 
avsarded the Ir. C. A. von Baumhaiicr Fund 
bronze medal by the Royal Netherlands 
Acro-Club for ’’the most valuable conlribu- 
Hon ... to flight safety." 


INDUSTRY OBSERVER 

► Pan American World Airways is expected to sign the first contract soon tor 
Boeing’s commercial jet transport based on the 290,000-lb. gross KC-1J5 
military tanker. PAA would use the Boeing jet transport for nonstop trans- 
Atlantic service. Proyaect of competition with British Overseas Airways 
Corp. also has stirred Fan American interest in the Douglas DC-7D powered 
by Rolls-Royce R.B. 109 turboprops. 

► Pratt & Whitney Aircraft’s Atomic Engine Research Laboratory will be 
built on a 1,100-acre tract near Middletown, Conn., about 20 mi. south 
of the main P&W plant at East Hartford. Construction on the SlO-niillion 
facility is expected to begin late in 1955 with design of the bboratory 
scheduled for completion by next July. Design is being done by Ihc New 
England division of the Army Corps of Engineers, Boston, Mass. USAF is 
financing the laboratory. 

► First all-magncsium fighter, a Lockhred F-80C whose structure was 
designed and built in the lightweight metal by East Coast Aeronautics, 
Pelham, N. Y., a subsidiary of Barium Steel, is at Mitchel AFB for pre- 
flight inspection. The plane will make its first flight early in January, 

► Lockheed expects that its L-M-49 turboprop-powered Super Conslclbtioii 
will be able to beat the block speed of the de llavilUnd Comet 5 between 
New York and Paris. The T34-powcrcd Connie will be able to make the 
flight nonstop, while the Comet 5 will require at least one refueling stop. 

► Grumman expects to fliglit test the first transport s crsioii of its S2F twin- 
engine anti-submarine warfare plane early next year. T’he transport versions 
will be quickly convertible to cartv either eight passengers or more than 
1,600 lb, of caigo and will replace the TBF converted torprfo bombers now 
used on the "codfish” airline that maintains communications between air- 
craft carriers at sea and land bases. 

► Trouble wliich led to grounding of North American Aviation's F-lOO has 
been attributed to a highspeed yaw encountered at speeds over Mach 1 
which subjects the aircraft to side forces well beyond its design limit, The 
Super Sabre, in which NAA test pilot George Welch was killed, was heavily 
instrumented and mote than half of these iiistnmicnfs were recovered intact. 
Company and Air Force invcsb'gation into the series of crashes is continuing, 
while the F-lOO remains grounded. 

► Dc Havilland Gyton, supersonic turbojet, will make its first flight in a 
modified Short S.A. 4 Sperrin. Modification of airplane currently Is being 
made at Short’s plant. 

► Curtiss-Wright Corp. has developed an airflow modulator to ]>revent 
excessive htrbojct blade vibration at low rpms., is putting the new device 
on J65 engines now coining off the line. The unit cuts in at 5,500 rpm., 
guides the ait into the roots of the compressor stages and starts to cut out 
at 6,500 rpm. 

► Piasccki Helicopter Corp.’s first YH-16, twin-engine 40-passcngcr heli- 
copter powered by P&W R2180s, has completed its structural flight-testing 
program with less than 15 hr. on the aircraft since the first flight more than 
a scar ago. Tire Y11-16A, powered by two Allison T38 turbine engines, is 
on ground runup stand with more than 20,000 lb. of ballast in cabin, ready 
for first power tests. 

► Douglas Aircraft has a new Navy contract for an aircraft designed bv its 
El Segundo Division's chief engineer Ed Hcinemann that will surpass both 
the F4D and A4D in performance. 

► nUP-4, Piasccki shipboard helicopter powered bv a Wright R1300 engine 
replacing Continental R975, will make its first flight before Jan. 1. First 
aircraft will use only 600 of 800 hp. available. Second IlUP-4, which will 
be ready early next year, will utilize full 800 hp. 
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Defense Directive Muddles Buying Picture 


• Wilson’s order for 'sound mobilization base’ in armed 
forces procurement touches off confusion, criticism. 

* Top ofBcials ordered not to interpret document, are 
given 30 days to revise buying procedures. 


By Clau<lo Wiue 

A major nuiddle appciired lust week 
in Defense Deprtment procurement 
circles because or a new directive issued 
by Defense Secretary Cliarlcs E. Wil- 
son, ordering the armed forces to plan 
their buying to maintain a "sound 
mobilization base.” 

I'or more than a week after the direc- 
tive was issued, strict censorsliip was 
imposed and even Pentagon oiEcials 
at high levels were forbidden to discuss 
the directive publicly or attempt to 

► Flood of Inquiries— In addition, there 
was a possibility the directive violated 
the Small Business Administration Act 
of 195J, under which a federal agency 
may be required to “consult and co- 
operate" with SBA on ptocurement 

'Ihe Wilson document was issued 
unobtrusively after close of the normal 
business day. One newspaper printed 
only the text of tlic directive and the 
next day received 400 inquiries from 
readers seeking more information. 
Major questions: 

• Is tlic directive an actual change of 
military buying policies or a restatement 
of existing rules designed to help buy- 

• In planning procurement, the direc- 
tive s.ays, attention must be paid to 
"essential mobilization suppliers.” How 
does a supplier get in tliis category? 

Procurement officials in the Penta- 
gon, ordered not to attempt interpreta- 
tion of the directive, fell back on two 
p:ir.idoxical replies: 

• Tlic purpose of the directive, as stated 
in the text, is "to integrate” policy 
with mobilization plans. Those adher- 
ing to this phrase discounted the possi- 
bilitv that there will be any change in 
procurement polici’. 

• Tliti’ liavc 30 days to revise regula- 
tions. procedures and instructions to 
canv out the new directive. It is too 
earlv- to discuss details. 

► Praise. Criticism-Response to the 
new directive from members of Con- 


gress was equally diverse. Sen. Henry 
M, Jackson (D., Wasli-l, who had crit- 
icized Secretary Wilson for faioring 
large companies, particularly General 
Motors Corp., praised tlie new order, 
calling if a "significant contribution to 
U. S. security.” 

Sen. Edward J. Thie (R., Minn.) ex- 
pressed serious concern about the direc- 
tii’e. He interpreted it as an order to 
set up a list of preferred firms to receive 
"the bulk of defense contracts with 
no competition allowed from firms not 
on the select list.” 

One spokesman on Capitol Hill said 
he thought Jackson had made his state- 
ment before it was made cleat exactly 
what the Wilson order meant. 

Reporters wlio spent a week trying 
to penetrate the Pentagon freeze un- 
covered a long list of possible interpre- 
tations but no definite information. 

► Preferential List— The Wilson direc- 
tive, dated Dec. 7, requested the Army. 


Defense Budget 

The Defense Department's budget 
request for fiscal 1956. now in final 
drafting stage at the Pentagon, will 
approximate tlic S34.5 bniion appro- 
priated for 1954, according to Seciebrv 
Charles F-. Wilson. Tim will be an 
increase of $4.9 billion over the amonnt 
ajipros-ed bv Congress for fiscal 1955. 

Expcndihires in fiscal 1955 now ate 
estimuted at less than $55 billion, Wil- 
son said, down from the $57.5 prcvi- 

tepurted, will be reduced $17 hiilion 
betssem June 50, 1955, and June 30, 
1955, bringing tlieiii dnwn to $45 
billion. 

The Secretary also said Dcfcusc Dc- 
jsartinent hopes to continue spending 
for research and development at the 

He gax-e the figures in a speech be- 
fore the chamber of commerce in New 
Orleans. 


Navy and Air Force to resiesv proposed 
procurement of items on tlie Defense 
Department’s preferential planning list, 
ss ith consideration to: 

• Maintaining multiple sources of sup- 
ply. 

• Geographic dispersal. 

• Avoiding undue concentration of con- 
tracts in a few leading suppliers. 

• Multiple awards. 

• Preserving essential skilled labor 
forces. 

• Utilizing existing open industrial ca- 
pacity. 

• Preserving essential management or- 
ganization and “know-how.” 

'• Maximum subcontracting. 

• Any other factors relevant to main- 
tainiiig a sound mobilization base. 

► Premium Priccs-The directive re- 
ferred to Office of Defense Mobilization 
Order DMO \TI-7. as amtiidcd- Most 
recent amendment of this order was 
dated Nov. 24 and consisted of deletion 
of one sentence from the original. The 
sentence: 

"Hie general policy in cases where 
suppliers who are part of the mobiliza- 
tion base are unable to compete success- 
fullv on a bid basis shall be to re-examine 
the mobilization base to determine if 
tlie capacity can be maintained without 
inclusion of high cost producers.” 
Practical effect of the deletion would 
be to pennit the armed forces to pay 
premium prices for items if this is 
iiecessarx' to keep a mobilization sup- 
plier in operation for any of the rea- 
sons listed in the M ilsoii directive of 
Dee. 7. 

The Senate Small Business Commit- 
tee had understood that Wilson 
frowned upon the auarding of con- 
tracts to othCT tlian losv bidders. In 
viciv of the juxtaposition of the ODM 
and Wilson orders, a spokesman said 
last w’eekt "We now wonder which is 
the chicken and which is the egg." 

► Small Firm Threat?— Both industry 
and Pentagon sources indicated that 
military buyers have been making a 
practice of pacing a price differential 
on certain ke\' items where the mobiliza- 
tion base weiuid be threatened by giv- 
ing an award to the low bidder. This is 
flic school of thought that \icws M'il- 
son’s policy directis'c as a permissive 
document whose purpose is to ease the 
problem in these cases. 

Viewpoint of the Senate Small Busi- 
ness Committee, as expressed by Sen. 
Thve in a telegram to Wilson, was 
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that the new order may be a threat to 
small firms who ate a "mobile and po- 
tent productive force in times of emer- 
gency." 

Questions put to Wilson by Thye: 

• Was the Small Business Administra- 
tion consulted in the preparation of 
lists of essential suppliers as provided in 
tlie Small Business Act of 1953? 

• How can smaller firms become essen- 
tia! mobilization suppliers? 

• How will the directive affect the Joint 
Defcrniination Program of the Defense 
Department and SBA? 

• How will it affect the small business 
programs of the military departments? 

• To what percentage of defense con- 
tracts, by number and by dollar value, 
will the new policy apply? 

Thyc s:ud he was disturbed by a 
danse in tlic directive that calls for ex- 
clusii'e use of negotiated contracts un- 
der terms of the Armed Forces Pro- 
curement Act. He said this implied an 
end to price competition. 

Ilie Wilson directive startled the 
Small Business .Administration and the 
Senate committee as much as anyone 
else. Tt w-as. they said, totally unex- 
pected and efforts to get further in- 
formation were as futile for the com- 
mittee as they were for the press. 

CAB Blames Tower 
In Convair-SNB Crash 

Collision of an American Airlines 
Convair and a Navy SNB June 27 at 
Columbus, Ohio, was due to the failure 
of fhe Port Columbus Airport tower to 
control properly the traffic situation, 
Civil Aeronautics Board reports. 

The Navy aircraft aashed at the air- 
port, killing both occupants of the air- 

The Board found that the probable 
cause of the collision was "a traffic con- 
trol situation created by the tower local 
controller which he allowed to con- 
tinue without taking the necessary cor- 
rective action.” Failure of both crews 
to detect fhe situation through visual 
vigilance is listed as a contributing 

The accident occurred just after sun- 
down when both aircraft were instructed 
to land on the same runway, and the 
tower allowed them to make their ap- 
proaches almost simultaneously. After 
observing the positions of the approach- 
ing aircraft, the tower advised the Navy 
plane either to make a 360-deg. turn or 
circle the field. When the SNB pulled 
lip and b^an its turn, it collided with 
the Convair. The Navy aircraft caught 
fire on impact, crashed and burned. 
The Convair landed safely, but the nose 
wbeel collapsed during landing roll- 
causing extensive damage. None of the 
Convair passengers or crew was injured 
seriously. 



WORLD'S LARGEST AIRCRAFT CARRIER, U.S.S. Porrestal. is tugged to dock foe fitting. 


Forrestal Opens New Carrier Era 


A new era in naval aviation was 
launched and an old airpower contro- 
versy res’ived as the 59,600-ton U.S.S. 
Forresfail slid out of the graving dock 
at Newport News, Va., to become the 
first of the Navy's supct-canicrs to float. 

The giant Forrestal. twice tire size 
of the largest World War II aircraft 
carriers, is the first of a scries of 10 
super-carriers planned by tlic Navy as 
its new "ships of the line” for atomic 

"^■Thc* Forr^tal (CVA-59) will be fol- 
lowed by tire Saratoga (CV.A-60) being 



built at the Brooklyn Navy Yard and 
the Ranger (CVA-61), also uitdct con- 
struction at Newport News. The fourth 
super-carrier (CVA-62) will bo built at 
Brooklyn and funds for a fifth will be 
contained iir the fiscal 1936 defense 

► Criticism Target- Navy bases its case 
for the super-carriers oir the operational 
requirements of modern transonic, jet- 
powered aircraft that demand a new 
t\pe of operating area at sea. just as 
they require new types of airfields on 
land. As the first of the super-carrier 
line, the Forrestal is destined to bear 
the brunt of criticism aimed at naval 
aviation roles in atomic warfare. 

•Appearance of the Forrestal on the 
waters of Hampton Road.s seems cer- 
tain to stimulate frcsli dcliate in the 
intcr-serxice controx’crsy between USAF 
and Kavv over the relative merits of 
longrange, land-based bouiben and 
carrier-based axiation when the fiscal 
1956 defense budget appears on Capital 
Hill early next vear. 

► F'orrcshii Features- .Although some of 
the 27.000-ton Esscx-class carriers have 
been converted to steam c-atapults and 
canted decks required for operating 
modem, highspeed jet aircraft at sea, 
tlic Forrestal is the first carrier designed 
from the start to meet the operational 
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needs oE the sweptsviiig, longrange jet 
figliters and bombers already rolling out 
of aircraft factories for service in the 
U. S. Navy. 

New features of the U.S.S. Forrcst.il 
which affect its aircraft operations in- 

• blight deck. The Forrcstal flight deck 
covers approximately four acres. In 
contrast to earlier decks that were im- 
posed on top of the ship's structure, 
the Forrestal’s l|-in. steel plate deck 
is an integral part of the ship’s struc- 
ture. 

This type structure is necessary in 
order to stand the heavy pounding of jet 
plane landings and the hot blast front 

The I'orrestal also has a canted flight 
deck design, enabling landings to be 
made away from the island superstruc- 
ture mid fonvatd deck load or planes, 
A 5i-ft. overhang on the port side is 
necessary to pimidc the canted landing 

• Steam catapults. Four steam catapults 
arc installed on the flight deck u’ith 
two operating over the bow, two off the 
canted flight deck. 'Iliis permits simul- 
taneous launchings from both areas, en- 
abling the air group aboard to get its 
planes in the air faster. The steam cata- 


pults are necessary for lamrching the 
new Nan' jet attack planes, such as the 
70,000-lb. Douglas A5D. 

• Elevators, bour of the largest de- 
lators eier built for a carrier are 
mounted on the deck edges of tlie 
I'orrestal-thrce on the sbatboard side, 
one on the port. This type clci'ator 
jjcmiits greater structural integrity for 
the flight deck than the old mid-deck 
elevators, and allows tlie planes coining 
up from the liangar deck to be fed di- 
rectly into the forward cabapults. Each 
of these 166-ton clei'ators has a plat- 
forni 52 by 62 ft. 

• Hangar deck. Size of the liangar deck 
lias been increased to accommodate 
both the larger size jet aircraft sched- 
uled for Forrestal-type carriers and also 
to liandle tlie increased maintenance 
work required for more complex planes 
now used by the Navv. 

• Arresting gear. A new hydraulic pneu- 
matic arresting gear has been designed 
for the Forrestaf class which is capable 
of halting a 70.000-lb. aircraft landing 
at a speed of 100 mph. in a space of 
150 ft. 

The ]''i)rrcstal will be deiii'crcd to 
the Naiy late next year and will enter 
fleet seivice complete with air group in 
1956. 



Aircraft Strike Threat 
Eases on West Coasl 

Los Angeles— 'I'lircat of strikes in the 
West Coast aircraft industry dimin- 
ished considerably last week. 

Workers at the Douglas Aircraft Co. 
in Santa Monica followed the lead of 
fellow employes at El Segundo in ac- 
cepting a new contract. North Ameri- 
can Aviation, Inc., reached an agree- 
ment with United Auto Workers 
(CIO), Northrop Aircraft Inc., an- 
nounced wage increases for its employes. 
Negotiations at Lockheed Aircraft Corp. 
and Convair were reported to be pro- 
ceeding smoothly. 

► First Pension Plan— North American's 
agreement provides for the first union 
pension plan in the aircraft industry on 
the \Vcst Coast. The plan cmets hourly 

E ld employes wlio retire at 65 and 
\e completed at least 10 yr. of cred- 
ited seivice. Details of the provision 
still are to be ironed out. 

UAW-CIO president Walter Rcu- 
thcr's administrative assistant Jack Con- 
way says. "It is patterned after General 
Motor's pension plan” and believes it 
superior to any now operative in the 
aircraft industry. 

N.\.A's new agreement also provides 
for .in average increase of 8 cents an 
liQiir, bringing hourly minimums and 
niiiximums up to SI .54 and S2.53- 
► 5 to 7 Cents Plus— Lodge i 578 of tlie 
International .Association of Machinists 
i.'M'T.) ratified a contract calling for a 
wage increase averaging from 5 to 7 
cents an hour plus fringe benefits .it 
Diiuglas-Santa Nionica. 

The contract was similar to one ac- 
cepted Dec. 5- at the El Segundo plant 
(,\viAiiox Wkek Dec- 15. p, 15). The 
Santa Monica agrecmeiit covering 14,- 
000 workCTS went into effect Dec. 1 5 
and will expire Apr. 1. 1956, 

Negotiations had been imdcnvay 
since Sept. 1 . 

► S2-5-MiUion Boost— Northrop presi- 
dent V\'hitlcy C. Collins announced 
wage boosts averaging 7 cents an liour 
tor 16,750 employes. Maxiimini and 
minimum hourly scales also were in- 

T'he new w.igc scale, wliich went into 
effect Dec. 15. adds S2.5 million a year 
to the company payroll. Collins .said. 
Northrop workers are non-union. 

The pay raises will apply to all 
Northrop plants in California and 

"As indicated by past history of our 
negotiations, it is not at all unusual at 
tills stage to have a number of items 
still unsettled," repotted II. R. Camp- 
bell, chairman of Lockheed's negotiat- 
ing committee. Lockheed workers ate 
represented by I.AM Lodge 727. Nego- 
tiations have been underwav since 
Nov. 2. 
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C. R. Smith Belabors 
Rails for Air Sniping 

Los .Angeles— .\incricau Airlines pres- 
ident C. R. Smith suggested last week 
that the railroads stop sniping at their 
ail and truck competition and concen- 
trate on improving their service. 

"Taking up nliat he called the “rail- 
road problem" of diminishing traffic. 
Smith said; "It is not probable that the 
problem will be solved by belaboring 
the competitors of the railroad. That 
poliev has not been successful in the 

E ast and there is no reason to predict 
etter success in the future." 

Smith's attack on the attitude of 
railroad management came in an ad- 
dress at the California Club. The air- 
line cxccutii c's speech, entitled "Oppor- 
tunity for Transportation," might better 
have been labeled "How to Run s Rail- 

► Wasted Attacks-ln prewar days when 
rail traffic declined, Smitli asserted, 
there was an urge to "do something to 
somebody else," with attacks in legisla- 
tive halls against trucks and buses. "But 
the tnick and bus lines continued to 
grow," he said, "for the reason that they 
provided a service which tlieir custom- 
ers jircfericd to tliat offered by the rail- 

■rhe airline executive said there is 
evidence of a revival of tliis policy, a 
feeling that somctliing should be done 
to the airlines. If carried forward. Smith 
said, this policy will prove as wasteful 
as other similar endeaiors for two re-a- 

• Air transportation has become the ac- 
cepted form of first-class travel for mid- 
dle and long distances. The customer 
will not again prefer a three-day journey 
from coast-to-coast when 8-hr. service is 
available. 

• The airb'nes do not compete with the 
railroads in the principal area of poten- 
tial railroad traffic— heavy, mass volume 
freight. If all of the freight transported 


bv the airlines could be transferred to 
the railroads, the net effect would be 
an indistinguishable imprint on the 
railroad problem. 

► Little Subsidy— Of the railroad argu- 
ment that airlines are subsidized while 
railroads pay their own way. Smith made 

• Direct subsidy. A'cry few of the 
trunk airlines ate subsidized today. In 
19 5 5, 9 2 96 of the domestic air pas- 
senger-miles were prmided by carriers 
receiving no subsidy from the federal 
govemincnt, 

• Airport charges. The airlines now 
pav for their use of airports. The level 
of these charges is fixed bv negotiation 
between the airlines and the airport 
operators. 

A measure of the fees paid at the 
principal airports is shonn by these 
figures; For the year 1955, airport data 
for the 41 largest cities in the United 
States, excluding those with airport 
authorities, shows total airport revenues 
exceeded operating expenses by 35%. 

• Federal airways, Ihc airlines pav 
about SI 5 million a year in fuel and oil 
taxes to the federal goverment for use 
of the ainvays system. This is a proper 
charge, as an automobile fuel tax is 
for tlie use of tlio highways. 

Backbone of the railroad problem is 
tlie high percentage of former rail 
traffic non- carried by competitive trans- 
portation, Smith said. Tlie decision to 
make the change was made by the cus- 
tomer because the service provided by 
the competitor was better, he added. 

New Buyers’ Guide 

.Air Force Procurement Instruction, 
consolidating all instructions governing 
US.AF buying and contracting, has been 
issued as a procurement guide. 

The new Air Force publication con- 
tains detailed instructions for carrying 
out the basic policies of the armed 
services procurement regulation, the 
top guide for all military procurement. 


Chicago Copter Line 
Gets Weak PO Support 

Helicopter transportation of mail iti 
the Chicago area received a mixed en- 
dorsement in a statement filed by the 
Post Office Department at a prehearing 
conference before a Civil Aeronautics 
Board examiner in the Helicopter Air 
Service. Inc., certificate renewal case. 

The Post Office is satisfied with the 
Chicago operation but is not interested 
m pushing the service. A Post Office 
representative said the helicopter air- 
line had demonstrated the practicability 
of transporting airmail by copter and 
had performed a creditable service. 

But "the benefits of helicopter serv- 
ice for airmail in the Chicago area are 
marginal in vicu' of the network of 
truck routes that have been established,” 
the department reported. "Nevertheless, 
the Post Office . . . believes there are 
substantia! potentialities for this type of 
air transportation.” 

If CAB decides to renew the heli- 
copter carrier’s certificate, the Post Of- 
fice nil! continue to use the airmail 

Army Reports Nike 
Can Hit Jet Aircraft 

Army’s Nike missile can hit jet planes 
but does not use them for targets be- 
cause of high cost, according to Maj. 
Gen. James M. Gavin, assistant chief of 
staff. G-3. nitrations. 

“The Nike is effective against any 
tipe of aircraft including jet aircraft 
tliat have been furnished from the other 
services.” Gaiin said. “Because of the 
high cost entailed in destruction of great 
numbers of modem highspeed aircraft, 
however, tiic Army has simulated tar- 
gets of extremely high speed, high ma- 
iicm erability and high altitude and fired 
Nike successfully at these targets. 

“In this respect, Nike has entirely 
ineusiircd up to our expectations of its 
pcrfonnance. Based on that perform- 
ance to date, we are convinced that 
Nike is an effcctise u'eapon against 
modem aircraft and aircraft of the fore- 
seeable future." 

The general's statement, in a tilk be- 
fore the American Ordnance Assn,, re- 
futed the opinion of Air Force Seaetary 
Harold E. Talbott, who was quoted as 
saving Nike photos showed the missile 
liitting “an old propeller-driven plane 
doing about 200 mph." (Avi.ation 
Week Dec. 6, p. 14). 

Gavin also reported the Army is work- 
ing on "a mote maneuverable and use- 
ful version of the Honest John System" 
bombardment missile. 

He said all Army weapons systems al- 
low for growth and modification to 
allow for new scientific advances. 
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W estinghouse Puts Millions in J et Program 


By Robert Holz 

Kansas City— U'estinghousc Electric 
Corp. lias reached a top-level manage- 
ment decision to expand and improve 
its Aircraft Gas Turbine Division. It 
win invest S19.5 million in corporation 
funds to begin the new program. 

This new Wcstinghousc jet program 
involves: 

• Constmetion of a 512.5-million re- 
search and dcrclopment laboratory ad- 
jacent to the go\-cmment-owncd plant 
now occupied by this division south 
of Kansas City. This laboratory will 
be Bnanced by Westinghouse, Sander- 
son & Porter of New York has been 
awarded the architectural and engi- 
neering contract for the facility. 

• Investment of 57 million in West- 
inehousc money in a jet engine de- 
velopment program aimed at produc- 
ing new designs for military and civil 
markets. 

• Establishment of a jet engine flight 
test center at the Olathe, Kan., Naval 
Air Station. 

■ Angmentation of management, engi- 
neering and production staffs. The 
new management team is headed by 
W. W.iits Smith, general manager, 
who joined W’estinghouse from Stude- 
baker Corp. 1 1 months ago, 

• Continuation of its technical inter- 
change and sales agreement with Rolls- 
Rovee, Ltd. of England. 

• Consolidation in the future of all 
the division's facilities at the Kansas 
Citv plant. Development facilities now 
occupied b\- the division at South Phila- 
delphia will be absorbed by expansion 
of the M cstinghousc Steam Turbine 
Division there. 

Gwilym Price, ^''estinghouse pres- 
ident, emphasizes that the corpora- 
tion is in the aircraft propulsion busi- 


ness to stay and now is backing this 
determination with its own money. 

"Westinghouse has every intention of 
staying in the jet engine business.” Price 
SUV'S. “As a matter of fact, with the 
consolidation of our activities at Kansas 
City plus the addition of new, adequate 
laboratory facilities now under way, 
Westinghouse will be in a far better 
position to do the development and 
[production work necessary to insure our 
[Position as a major participant in this 
fast moving business." 

► Lack of Facilities— Westinghouse is 
starting its comeback in the jet engine 
business from a relatively low ebb after 
initial success in pioneering the axial- 
flow design in this country with the 
i,S00-lb.-thrust 19XB during World 
War II and the l.OOO-lb.-thrust )p 4 
that performed well in Korean combat 
in McDonnell Aircraft Corp.’s carrier- 
based Banshee fighter. 

In tackling an expanded postwar de- 
velopment program on the 4,000-lb.- 
thrust J46 and the 7.500-lb.-thrust J40. 
"'estinghouse was constricted by lack 
of modem development facilities and 
the engineering staff for swift explora- 
tions in the gas turbine powerplant field. 

Its development facilities, expanded 
little since "'orld War II, were in 
South Philadelphia. Its flight test fa- 
cilities were split between Newcastle, 
Del., and Dallas, and its production 
plant was in Kansas City, 

In addition, "'estinghouse aircraft 
turbine development was dependent on 
the National .Advisory Committee for 
Aeronautics’ windtunnels at Cleveland 
tor installation and altitude tests of its 

► Concentrated Effort— These factors 
did not combine to produce a swift 
development pace. As a result, the Navy 
replaced the J40 in a number of air- 


craft production programs with engines 
that developed faster. Recent Navv 
cancelations of Chance Vought and 
McDonnell fighters powered by the 
J46 and /40 (.Aviation Week Nov. 29, 
p, 16) indicate the production runs for 
these engines will end during 1955- 

Recognizing these problems, "'est- 
inghouse management decided not to 
withdraw from the aircraft propulsion 
field but to concentrate, expand and 
improve its effort in an attempt to re- 
gain its earlier position as a leader in 
the business. TTie entire gas turbine 
effort soon will be concentrated in the 
Kansas City area- with research, de- 
velopment, engineering and production 
all under one roof and flight test fa- 
cilities only 20 mi. away. 

The Aircraft Gas Turbine Division 
now occupies slightly more than 2 mil- 
lion sq. ft. of the 3-million^q.-ft, gov- 
ernment-owned plant at Kansas City, 
built by Pratt & Whitney Aircraft dur- 
ing World "'ar II. and some devel- 
opment facilities in South Philadelphia. 
Employment at Kansas City now is 
5,000 persons working in two shifts, 
with 1,400 employed in South Phila- 
delphia. 

► .Mobilization Base-The Kansas City 
plant lias all facilities required for air- 
craft engine production under one roof, 
including one of the largest investment 
casting facilities in this country. All 
the Kansas City machine tools are gov- 
ernment-owned. 

Although the Kansas City plant con- 
tains equipment for every tvqje of manu- 
facturing operation required in jet en- 
gine production, Westinghouse has 
organized a subcontracting and sup- 
pliers network that provides a second 
source for all of its engine parts and will 
be retained as a mobilization base for 
emergency expansion. 
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The coipor.itioii also has begun to 
lay a solid research and development 
foundation on wliich to build its fu- 
ture sales and production efforts. It 
is pumping corporation funds into what 
has been virtuallv a Navy-financed pro- 
gram to speed both the provision of 
adequate development facilities and to 
finance pnv.itcly development of new 

► High-Powci Tests— Tire new S12-5- 
million laboratory will occupy about 
250,000 sq. ft. and be equipped to do 
liigh-pciwer testing on compressors, 
turbines, afterburners and fuel system.s. 
Construction will begin early in 1955. 
"'estinghouse will build low-power 
component test facilities and is planning 
an aerodvnamic laboratory. 

Facilities for complete engine testing 
at sea level conditions already are 
available in the plant’s test cell area. 
Westinghouse does not plan any alti- 
tude test chambers in the new devel- 
opment facilities at this time, although 
tliey may be added later. 

► Rolls-Royce Facilities— Flight test fa- 
cilities to be established shortly at 
Olathe will support a North American 
B-45 inuiti-jet bomber rigged to Carrs' 
test engines in a bombl»y pod. two 
Chance Vought F7U Cutlasses and a 
Douglas F3D- -A large new experimen- 
tal machine shop now is being tooled 
at the Kansas City plant for develop- 

In addition, "'estinghouse can use 
the experimental machine shop, de- 
velopment laboratories and flight test 
facilities of Rolls-Royce in England to 
augment its own efforts. Westinghouse 
has established a hostel near Derby for 
engineers working with Rolls and is ro- 
tating engineering personnel on three 
to six month tours, with an average of 
nine in the Rolls plants at all times. 

The British company is doing com- 
ponent checks, installation design and 
other experimental work on Westing- 
house projects. Rolls also is maintain- 
ing a flow of engineering personnel to 
the Westinghouse development facili- 
ties in South Philadelphia and Kansas 
City. The current Rolls-Westinghouse 


agreement, signed in 1953, is for eight 
years with option for renewal. 

► Development Philosophy— Westing- 
house engine devclopinent philosophy 
is based on two major convictions 

• Future emphasis will be on optimum- 
size aircraft engines rather than simply 
the highest power output- "'csting- 
house engineers are planning to work 
ill the 2,000-8.000-lb.-thmst range- 
aiming at optimum combinations of 
weight-power ratios, low frontal area 
and fuel specific rather than shooting 
for the highest possible power regard- 
less of its cost in weight, drag and fuel. 

• Future emphasis will be on reversing 
the present trend toward increased com- 
plexity in aircraft engines and making 
them more simple to operate and manu- 

Westinghouse engineers believe the 
present complexity of jet engines and 
their controls make it extremely difficult 
and costly to produce large quantities 
fast enough to meet militarv' combat re- 
quirements. They ate devoting a major 
effort to simplifying designs to make en- 
gines easier to manufacture in quantitv’ 
and to increase their operational re- 
liabilitv in the field. 

► Nuclear Possibilities- General man- 
ager Waits Smith told Avi.vtion Week 
tfie division plans to work in the en- 
tire spectrum of aircraft ponerplants 
and that its future development will 
not be restricted to gas turbine types. 

The division does not now have any 
active project for developing aircraft 
nuclear propulsion, but Westinghouse 
has been a pioneer in developing nu- 
clear power for ships and civil use. 

It is likely that the Aircraft Gas Tur- 
bine Division is not unaware of the 
nuclear possibilities for plane propul- 

► Dart Market- 'Vhile its own devel- 
opment program is hatching, Westing- 
house has the U. S. sales and manufac- 
turing rights for all Rolls-Royce engines 
except those sold as part of British- 
manufactured airframes. Thus if Rolls 
sells its R.B. 109 turboprop to Douglas 
-Aircraft Co. for the DC-7D (Aviation 
Week Oct, IS, p. 13) and its helicopter 


projects, Westinghouse will handle the 
project. But it will not have anything 
to do with Capital Airlines’ purchase 
of Rolls Dart turboprops as part of 
the Vickers Viscount transport. 

There is strong American interest in 
the Rolls turboprop line for commercial 
airliners. Convaii. Lockheed .Aircraft 
Corp. and Fairchild Engine & Air- 
plane Corp. are interested in the 2,000- 
shp. Dart for medium-range transports. 

"'estinghouse says it is interested in 
manufacturing the Dart for the Amer- 
ican market if airframe builders can 
iissure them a large enough market, 
"'estinghouse manufacture of the 
R.B. 109 for the Douglas airframes is 
another possibility. 

► Soar Sales— 'lire Aircraft Gas Turbine 
Division alreadv has handled the sale 
of the Rolls i,800-lb.-thnist Soar to 
USAF for supersonic target drones 
and. if required, will handle modifica- 
tion of the engine to American stand- 
ards at Kansas City. Since there is no 
U. S. engine in this thrust class, there 
mav be a wide market for the Soar in 
this country. 

Westinghouse is aided in its Amer- 
ican sales effort on Rolls engines by 
the crack British sales team headed by 
Lord Hives, mana^ng director of the 
British firm, and ). D. Pearson, manager 
of its Aero Engine Division. 

There also is some American interest 
in the Rolls Conway bypass turbojet 
for civil and military jet transports. 
Westinghouse is pursuing the bypass 
design in its own development program. 

► Success Planning— .Altnough building 
Rolls jet engines under license for 
American use may tide Westinghouse 
through a slack period in its production 
facilities, just as it did earlier for Pratt 
& Whitney Aircraft, Waits Smith em- 
phasizes that his division is banking its 
future on its own development piogram 
and the nesv engines it produces. 

Tliete is no doubt that Westing- 
house is determined to make the effort 
required to get back into the thick of 
the jet engine business. But it will 
be at least five years before the success 
of this effort can be accurately assayed. 
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Lufthansa Expects Fast Comeback 

But some observers say West German airline cannot 
overcome 10-year advantage held by its competitors. 


Fraukfurt— Officials of West Ger- 
many's Lufthansa predict the airline 
will make a rapid comeback after it 
resumes sers'ice Apr. 1, despite doubts 
of some observers that the reviving in- 
ternational air carrier can overcome the 
lO-yeat edge held by competitors. 

Dr. Kurt Weigelt, chairman of the 
Lufthansa board— a post he held before 
World War II, says; "Because Germany 
lies in the center of Europe, she has 
experienced great difficulty in obtaining 
adeejuate freedom of the seas. But the 
air IS free and, to restore Lufthansa's 
routes, it is necessary only to obtain 
reciprocal landing rights in the neces- 
sary main traffic and trade centers, 

"This has not been difficult because 
the airlines of many nations now are 
flying to Germany, and they must give 
us reciprocal rights." 

► U. S.-British Fight— Meanwhile, com- 
petition between British and U.S. plane 
builders to sell the airline more equip- 
ment has become fiercely competitive. 

Lufthansa recently took delivery on 
its first Convair 34(5 (Aviation Week 
Nov. 29, p. 78) and has in addition 
three of the San Diego-built transports 
on order. Tlie carrier also has ordered 
four Super Constellations from Lock- 
heed Aircraft Corp. 

The British are trying to convince 
the Germans that the American aircraft 
are obsolete. If Lufthansa expects to 
compete in Europe, the British argue, 
it must order English turboprop aircraft. 

West German officials appeared very 
concerned over the report during inter- 
views with Aviation Week. 

Lufthansa hopes eventually to in- 
crease its fleet to a minimum of 40 air- 
craft so the market for which British 

pctlng is a sizable one. 

► Turboprop Interest- Despite British 
charges of obsolescence, Lufthansa offi- 
cials say they decided on Convair and 
Lockheixl aircraft because of their long 
record of efficient airline service. Speed 
of delivery was another consideration. 

It is likely that the new Lockheed 
L-1449 turboprop Super Constellation 
(Aviation Week Dec. 6, p. 17) will at- 
tract strong German interest for its 
planned international routes. 

The airline will use its twin-engine 
Convairs for European flights to Lon- 
don, Paris. Zurich and Madrid, placing 
its Super Constellations into daily serv- 
ice between Hamburg and New York. 

The airline hopes within three years 
to expand its operations to Africa, Asia 
and South America. 

Lufthansa is constructing a large 


maintenance base at Hamburg, follow- 
ing a spirited battle between several 
German cities for the maintenance 
center. Its initial operation within Ger- 
many will serve Hamburg, Dusseldorf, 
Wahn, Frankfurt and Munich. Wahn 
serves both Cologne and Bonn. 

► Communist Curbs— Since agreement 
by the occupying powers provides that 
only airlines of Britain, France, Russia 
anti the U.S. may use the air corridors 
to Berlin, Lufthansa will not be able to 
fly into Aat city— at least for now. 

It is not considered likely that the 
Russians, now sponsoring an airline out 
of the East Berlin airport of Schoen- 
feld (Aviation Week Oct. 18, p. 114), 
will approve any change in this agree- 
ment, prticularly since it would imply 
a recognition of West German sov- 
ereignty. 

llie East German line, using Rus- 
sian-built aircraft, is operating between 
East Berlin, Warsaw and Budapest It 
is expected to extend its operations to 
Prague. Moscow and perhaps such cities 
as Stockholm. 

The Reds liave refused to permit 
Scandinavian Airlines System and KLM 
Royal Dutch Airlines to operate into 
Berlin unless they use the Communist- 
controlled Schoenfeld terminal. Their 
attitude toward Lufthansa undoubtedly 
svill be even sterner. 

► Network Center— Hub of the new 
Lufthansa network will be Rhein-Main 
Airport in this city, already the center 
for foreign airlines operating into Ger- 
many. Terminals here and at Ham- 
burg, the nation’s commercial center, 
are modem and efficient- 

Onee Lufthansa begins operations, 
probably by Apr. 1, SAS, KLM and Air 
France will abandon their domestic 
routes within West Germany. SAS, for 
example, has been operating a 10-plane 
DC-3 fleet among German cities.— WJC 

Dallas Gains Support 
In Airport Dispute 

The Dallas-Ft. Worth airport dispute 
(Aviation Week Nov. 29, p. 77) took 
another turn as Dallas gained some qual- 
ified support from the Airport Operators 
Council in its Supreme Court 6g"ht with 
Civil Aeronautics Board. 

Dallas has asked the Supreme Court 
to review its ease against CAB over 
Central Airlines' service to Dallas-Ft. 
Worth. In the Central renewal pro- 
ceeding, the Board granted the airline 
a route into Dallas and Ft. Worth hut 
specified that both cities be served 


U 


through the single terminal of Ft. 
Worth International .Aiiport- 

► ‘Aibilraiy’ Decision— Dallas decided 
to go to court in an effort to nullify the 
decision. 

The citv contends CAB did not estab- 
lish the aimort as an issue in the case. 
The city claims it was denied its right 
to notice and hearing by the Board’s 
"arbitrary” action. A loner court de- 
cided against the city last May- 

► AOC Support— The Airport Opera- 
tors Council has filed a statement sup- 
porting a Supreme Court review of the 
controversy. The council does not take 
sides on the specific issue of the Ft. 
Worth airport; it believes the “. . - 

a uestions involved transcend any local 
isputes between the city of Dallas and 
the city of Ft. Worth. 

“In the ultimate analysis they present 
the question whether, under the Civil 
Aeronautics Act of 1958. members of 
the general public arc entitled to rea- 
sonably adequate and definite notice 
of the questions which arc to be de- 
cided in route proceedings before the 
Civil Aeronautics Board to the end that 
thes' may decide whether or not they 
will become patties, what es'idence they 
will introduce and how they will con- 
duct themselves in other respects." 

CAB Staff Helps Dutch 
Investigate DC-6 Crash 

Two Civil Aeronautics Board staff 
members are expected to return from 
The Netherlands this «eek after lend- 
ing technical assistance to the Dutch 
government in its investigation of the 
aash of a KLM Royal Dutch Airlines 
DC-6B in the North Sea in August. 
The crash killed all 21 persons aboard. 

Leon H. Tanguav. chief of the Tech- 
nical Division of the Bureau of Safety 
Investigation, and Martyn V. Clark, bu- 
reau aeronautical engineer, were sent 
abroad at the specific request of the 
Dutch government. 

About 60% of the wreck of the 
DC-6B has been recovered and is being 
studied in Amsterdam. Part of the fuse- 
lage has been reconstructed with the aid 
of a representative of Douglas Air- 
craft Co. 

Test Cell Contract 

Contract for design of a new test cell 
at Arnold Engineering Development 
Center, Tullahoma, Tenn., to deter- 
mine what happens when high exjilo- 
sive shells are fired into aircraft at high 
altitude and high sMed has been 
awarded to McConathy, Hoffman & 
Associates, Inc., New York, N. Y. Air 
Research and Development Command, 
in announcing the project early this 
month (Aviation Week Dec. 6. p. 21), 
erred in identifying the designer. 
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Rheem's integrated plant facilities are completely equipped to handle every phase 
of research . . . engineering . . . and production. Present projects include the production of 
air frames, missile components, jet engine components, airborne ordnance and electronics. 


These outstonding facilities cover nearly one-holf million square feet of floor space 
on 50 acres of ground. They constitute a major industrial investment in national security 
. . . and are at your disposal. Write, wire or phone for full details. 

RHEEM Manufacturing Company. . . Government Products Division, Downey, California 
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SAS Sees Swing to Polar Flight 

Airline reports early over-the-pole service is below 
break-even, but expects increase during tourist season. 


By William Coughlin 

Copenhagen— Scandinavian Airlines 

System has combined new polar navi- 
gation techni^es with the reliability 
of Douglas DC-6Bs to pioneer a com- 
mercial air route across the top of the 
world that soon will be followed by 
other major airlines. 

Early acceptance of the new twice- 
weekly transpolar flights has been good, 
SAS spokesmen report, with load fac- 
tors up to 50%. This, however, is 
under the break-even point for the 32- 
passenget DC-6B Royal Viking trans- 

^ Northwest Passage— Low load fac- 
tors were expected during the 6rst 
winter montlis of tlie new service ar;d 
SAS is confident traffic will climb 
rapidly with the approach of the tourist 
season- Trar cl agents already have re- 
ported a number of customers switch- 
ing bookings to the new over-the-pole 

Beginning tvith its first Los Angeles- 


to^^openhagen fli^it on Nov. 19, 1952, 
SAS has carved its own "Northwest 
Passage" from the cold northern skies. 
Over the Skagertak Sea, above the bleak 
polar ice cap of Greenland, down across 
Hudson Bay and the cold north country 
of Canada lies a new route that brings 
Europe and the U. S. west coast a 
thousand miles closet together. 

It makes Los Angeles a "gateway to 
Europe" and this Danish city a “gate- 
way to California." 

► EKrect Service- Trans World Airlines 
and Pan American World Airways al- 
ready have shown interest in the trail- 
blazing efforts of the modem Vikings. 
Economy in time and distance can be 
achieved in polar routes between 
Europe, the U.S. and Asia. 

"SAS believes that the route across 
the Arctic for many reasons possesses 
great possibilities,” says K- Hagerup- 
Svendsen, vice president-operations. 
"People on the American west coast 
will get a direct service to Europe, pas- 
sengers avoid tedious aircraft changes 


in New York, and last but not least, 
Ae route has a great touristic value.” 

► Trial Flighl-U.S. newsmen on the 
inaugural flight from California to Den- 
mark Nov. 15 were treated to the pre- 
cision polar flying and deluxe service 
with which SAS hopes to lure pas- 
sengers from more conventional and 
less romantic routes. 

The Royal Viking lifted from a 
foggy Los Angeles rntemational Air- 
port at 22 min. past midnight and ar- 
rived at Winnipeg, Canada, 5 hr. 50 
min. later in cleat but cold weather. 
At the controls for the first leg of the 
inaugural flight was Swedish Capt. Sven 
Gibson. 

Interiors of the DC-6Bs used on the 
transpolar route have accommodations 
for 32 passengers and a crew of 10. 
TTiere are eight berths available in the 
aft section and 24 forward “domiette" 
seats that may be lowered to full re- 
clining position. 

► Polar Path Compass— After a brief 
stop at Winnipeg, the DC-6B headed 
northeast for Bluie West Eight (BW-8), 
2,000 mi. away on the west coast of 
Greenland, with Capt. Ferdinand Buck, 
32, ex-Norwegian Royal Air Force flyer, 
in command. 

Flying at 17,000-ft. with the out- 
side temperature at — 2SF, the Royal 



Swiss Test New Antiaircraft Missile 


New vetsioD of the Oerlikon antiaircraft missile is showu during 
recent tuts of Tschamnt in the Swiss Alps, Delta wings replace 
the trapezoidal surfaces of the original layout (Aviation Week, 
Sept. 17. 1951, p. 18) and small swcptback fins have been added 
near the tail. Launcher design has been cleaned up. Manufacturer 
of the missne, Ocilikoo Machine Tool Works, Buehrle * Co., of 


Zurich, says tbe Swiss Army will have priority ou production 
missiles, hnt that "any Western countiv" may buy units. A batch 
of 25 has been tested io the United States at the Holloman Air 
Development Center of the Air Reseatcb and Development Com- 
maud, USAF. Guidance of the earlier model was beam-rides with 
a reported range of about 12 mi. No other details are available. 
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Viking droned north over Hudson Bay 
and crossed tire Arctic Circle at 2:J2 
pm EST. 

Here, approaching the North Pole 
area, the erew of the aircraft began to 
rely on its Polar Path compass, devel- 
oped by the Eclipse-Pioneer Division of 
Bendix Aviation Corp,, and upon a new 
navigational system and chart. 

Navigation in the .Arctic is plagued 
by two problems: 

• Convergence of lines of longitude at 
the Pole- I'his was solved with a so- 
called grid navigation system in which 
the navigator calculates all courses from 
a singic longitude, the Greenwich 

• Magnetic compasses spin in the vicin- 
ity of the North Pole. This problem 
was less simple. To solve it. Bendix 
developed the Polar Path compass, a 
gyro compass whose random drift is 
less titan one degree per hour and whose 
precession due to rotation of tlie earth 
is compensated for automaticallv by a 
device within the compass itself. 

► Airborne Radar— During the winter 
months, SAS also can rely on cclesbal 
navigation, since its iiavi^tors will be 
able to take fixes on the stars. During 
the coming summer months of daylight 
in the Arctic, only the sun will be visi- 
ble, however. Then the Polar Path will 
be of even more importance. 

Airborne radar, using longrangc 
navigation systems, such as Loran or 
Consol that employ a network of 
ground stations for guidance, still is in 
the future. 

The inaugural flight landed at the 
cold and snowy USAh' base at BW-8, 
7 hr. 33 min', after departure from 
W'innipeg. After another brief pause 
for refueling, the Royal Viking climbed 
away from the Crcenland Nisc and set 
out on the final leg— 2.162 mi. to 
Cimenliagen. 

A'cathcr in the Arctic usually is much 
better than that of the North Atlantic 
area. A stationary high extends from 
eastern .\laska to northern Greenland 
throughout most of the year. 

►Polar Meals-Col. Earl Spencer, com- 
manding officer at B\\'-8, says the base 
has "some of the best flying weather 
in the world," It is below miiiimums 
only 2% of tlie time, he rqjorts. Never- 
theless, the Air Force has one of its 
best GCA teams stationed at Sondre 
Sttomfjord and S.AS crews arc experi- 
enced in GCA landings. 

No account of the SAS flight would 
be complete without a comment on the 

A typical meal includes Russian 
caviar and goose liver, cream of mush- 
room soup, roast wood grouse, cheese 
and crackers, dessert, and cafe .ivec. The 
meals are accompanied bv aperitifs, 
champagne, fine white and red wines, 
after-dinner liqueurs and brandies- There 


AVIATION W€EK, Oe 


er 20, 1954 


Facts about 
IIELICOIL inserts 
in the 

aircraft industry 



Ibreads rapped it 
are much sin 

smaller^ fewer, shorter cap 



Holes arc drilled aj 


Htli-CtU in” 


a ,impU. 


seconds, assure thread protection fotes 
Can be used in an)' metal, wood 
plastic. 

No ether method is 

Heli'Cail inserts improve the end prod- 
uct, cut rejects, salvapc ihrcadinp errors. 

Available for National (^use, National 
Fine and Unified threads, pipe threads 
and spark plug threads. They are made 
in all standard sizes and lengdis for 
assemblies requiring Class 3, ,3B, 2 or 2B 


lo put Heli-Coil inserts benefits 
ise is right at the designing 


advantages ask for a seorking demon; 
cion right on your produaion line, 'X 
today! Complete information and c 



w Heli-Coil Wire Inserts help you gain scrmp/fi — TheyTe 
xible . , . distribute stresses over the full length of 
gagemem. They're tough and accurate. You eliminate sir 
ig. wear, cross-threading and corrosion in alommunij mag 

w they help you si 


rr fast 


s. Becau 




HERE'S PROOF 

: at these facts -examples of the aircra 
acceptance of Heli-Coil Inserts: 

General Electric has jumped the use c 
4 to 5 limes in the 173 over the J47. In (he forward frame 
alone the number has climbed from approximately 50 to li38 
Pratt and Whitney pioneered the use of Heli-Coil Inserts 
in spark plug openings in reciprocating engines. Today 
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Ask the men with the 
most experience . . . ask 

DAVID W. FELTUS 

Chief Pilot for 

J. B. Michael & Co., Inc. 

Memphis, Tenn. 


''After fourteen years of flying, I realize more 
each year the value of good equipment and. 
equally important, of careful maintenance 
of your aircraft. 

“As a regular user of Gulf Aviation Prod- 
ucts for the last 13 years, I've learned to rely 
on them for efflcient engine operation and 
longer engine life. I can recommend these 
products without reservation.” 



"Refinery-clean” for your protection be- 
cause Gulf dispensing units are equipped 
with advanced Micronic FiJtera. 
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also arc such seasonal delicacies as fresh 
Linifjoid oysters. 

After a Sight over the polar ice cap 
of Greenland, which at times rises to 
an altitude of 9,000 ft., tlie SAS Royal 
Viking touched down in brilliant sun- 
shine at Kastnip Airport at Copenhagen, 
just 23 hr. 56 min, and 5,800 mi, after 
departing Los Angeles. 

► Fares— Despite a ground delay for 
cerenioiiies at BW-8, Capt. Buclc had 

t icked up an hour by going around the 
ottom of a low pressure area, passing 
directly os’er Iceland, and then swinging 
nortli of course to catch a tailwind. 

Euroutc between Greenland and 
Denmark, tlic Royal Viking liad passed 
far to the soutli of the 6rst westbound 
flight for California. 

Onc-wav fare between Los Angeles 
and Copcniiagen. London or Paris will 
be $574.70; roundtrip fare will be 
$970.60 between November and March, 
$1,047 April tlirough October. Fare 
for passengers to or from San Francisco 
and San Diego will be the same as Los 
Angeles. 

► SAS Routes— Following the inaugural 
tran.spolar flight, SAS took U. S. nctvs. 
men on a tour of some of its routes in 
Europe, to help dispel the notion that 
SAS serves only Scandinavia, 

In fact, SAS is one of the world’s 
most extensive airlines. More than 90% 
of its operations arc outside of the Scan- 
dinavian countries, ft serves Africa, 
Japan, South America. India, the 
Philippines. Hong Kong and New York. 
The transpolar nesv.smcn visited the 


Swiss Alps, the ancient ruins of Rome, 
wineries in the Rhine Valley near 
Frankfurt, and enjoyed the nightlife of 
Paris, all on SAS routes. The line serves 
48 cities in Europe, more than any 
other tran-Atlantic airline. 

Its routes cover 92,603 miles, linking 
69 cities in 35 countries on flve Con- 

SAS also operates a 10-plane feeder 
system within Germany with its DC-3 

*^.A^Iiough all of the airline's long- 
distance flights are first-ebss, about 
50% of its routes, particularly in 
Europe, are tourist. In the European 
style, it Bies both tourist and first-class 
on the same aircraft on some routes. 

► Equipment— SAS operates a fleet of 
more than 60 planes, including 14 
DC-6Bs, 12 DC-6s, 9 DC^4s. 17 DC-3s, 
six Scandias and two JU-52s. It also has 
placed a large order for Douglas DC- 
7Cs, with first delivery due in the sum- 
mer of 1956. It employs 400 pilots. 

Company officials report that SAS has 
putcliased SlOO-million in aircraft and 
related equipment from Douglas Air- 
craft Co., operating the largest Douglas- 
built fleet outside of the U. S. SAS esti- 
mates it has sold $50-million in tickets 
to American citizens. 

► Me^er Pact— Original merger agree- 
ment joining tlie Danish, Slorwcgian 
and Swedish airlines into SAS was 
signed on Aug. 1, 1946. Complete 
merger of the three airlines took place 
in 1951 with the signing of a new 
25-year agreement. Sweden controls 
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three-sevenths of SAS. wliile Denmark 
and Nonvav each hold two-sevenths. 

Operations of the airline arc not sub- 
sidized. Each nation's participation con- 
sists of 50% government investment 
and 50% private capital- SAS is nm by 
a board or directors made up of two 
representatives from each country, with 
tlic cliainnansliip rotating veatly among 
the three nations- 

It is an unusual demonstration of in- 
ternational cooperation, particularly 
wlien it is realized that national pride 
and competition among tire three coun- 
tries runs as stionglv as tliat of. say, 
California, Texas and Florida. 

► Oldest Airline— SAS claims its Danish 
partner (DDL) as the oldest e-visting air 
transport eompanv in the world, 
founded Oct. 29. 191 S. operating regu- 
lar service between Copenhagen and 
Warnemundc, 100 mi. distant, with a 
Fricdrichshafcn hs-droplane. Sweden’s 
.ABA began operations in 1924 and 
Norwegian DNL m 1927- 

S.AS runs its own maintenance base 
at Kastrup .Airpott here in Copenliagen. 
It has repair and maintenance contracts 
with a number of European nations and 
handles jet aircraft repair and oserhaul 
work for the N.ATO countries. S.AS also 
liolds an overhaul contract for U. S. 
Air Force IXl-As in Eiitopc. 

Ilie company is actively at work On 
plans for anotlier polar route, linking 
Scandinavia and Japan \’ia -Alaska. 

Catalina Suspension 
Gets CAB Apj)rova! 

Catalina Air Transport has obtained 
permission from the Civil Aeronautics 
Board to suspend serviee temporarily 
bebveen Santa Catalina Island and the 
California mainland- In September, 
CAB denied Catalina authority to sus- 
pend service, but now has reversed 
Itself in granting a suspension. 

In applving for reconsideration of 
the earlier CAB decision, Catalina 
pointed out that it has no personnel or 
operating equipment with which to run 
tire seiv’ice and has been unable to make 
a deal witli another carrier to provide it. 

► UAL Operation— Catalina hasn’t op- 
erated the route since 1942. United 
Air Lines took over the route author- 
ized b\’ Catalina’s certificate in 1946, 
operated it under a contract that ter- 
minated Nov. 1, 1954, 

When United’s contract ran out, 
Catalina wanted a temporary suspen- 
sion until spring, a^ing it could not 
reinstitute service immediately without 
equipment or personnel. First the 
Board told Catalina it had to start oper- 
ating Nov. 1, but the subsequent deci- 
sion allows the carrier to suspend serviee 
until it is prepared to operate again, 
but not later than May 1, 1955. 
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when 

is 

an 

airplane 

great? 


. , .When its performance eharacteiistics solve critical o)3crational needs. 

, . .When its versatility permits a wide range of functions. 

...When a strong growtli potential is inliereni in its basic design. 

, . . When it is a "pilot’s airplane", essentially simple and easy to lly. 
...Aiui finally when it’s out of engineering and in the air— when it's 
being delivered and in operation. 

The Martin B-57 — brilliant new member of the Air Force’s family — is 
in truth a great airplane. Low wing loading gives it take off and high 
altitude performance characteristics exceptional in the reconnaissance 
bomber class, and the Marlin rotary bomb door makes it capable of both 
high and low-level bombing runs at fighter speed. 

Basic configuration changes now make possible adaptions of the 
USAF B-57 to cover a wide variety of critical missions. 

But for the final ivoid on this remarkably versatile airplane — ask the 
man who has flown one. 

You will hear more aboul Aiartin! 


BALTIMORE ■ MARYLARO''^^SP 
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DERATED TURBOPROP based on Wrigbfs 10,000-ehp. T49 (Aviab'on Week diauing above) would pioduce 6.000-6,600 eshp. 


Wright Pushes ‘Supercharged’ Turboprop 

Hurley says derating the military T49 would provide airlines with 
powerful ronstant-output engine at slight development cost and time. 


By Irving Stone 

The derated turboprop engine is 
advanced by Roy T. Hurley as the 
logical powerplant to speed develop- 
ment and operation of turbine-propeller- 
powered commercial transport in this 
country. 

Hurley, president and chairman of 
the board or Curtiss-Wright Corp.. told 
Aviation Wees that studies at the 
company's Wright Aeronautical divi- 
sion indicate the feasibility of using a 


derated version of an existing high- 
power turboprop engine in planes such 
as future models of Lockheed Super 
Connie and Douglas DC-7 series- 
^Beuefits of rteiatiBg— The derated 
version of a high-power turboprop is 


• Constant power availability from sea 
level to operating altitude. 

• Increased block speeds. 

• Increased revenue ton-miles per year. 
■ Big saving in development costs 
usually involved in bringing an engine 


from scratch to a status comparable to 
that of the derated existing turboprop. 

• Relatively early availability. 

• Increased reliability and durability. 

► T49 Studies— Wright’s studies ob- 
viously refer to a derated model of the 
T49, the military turboprop based on 
the company’s J65 turbojet. More than 
5,000 of the J65s have been built. 

Aviation Weee revealed the instal- 
lation of the T49 in Boeing’s XB-47D, 
in combination with the General Elec- 
tric J47, the plane's normal powerplant 
(Apt. 19, p. 14). 

Full rated power of the military T49 
is approximately 10,000 eshp. "The de- 
rated version for commercial applica- 
tion initially would be in the band 
somewhere between 6,000-6,600 eshp. 
From thi.s derated value, the engine 
would have a growth potential up to its 
full rating; but this, of couise, would 
mean some redesign or modiScation of 
the airframe using the engine to take 
this additional power. 

The derated version of the T49 prob- 
ably could be ready for delivery for air- 
line use in 1958, 

► Constant Power Advantage— Wright 
engineers point out this philosophy in 
advancing the use of the derated turbo- 
prop for commercial transports; 

With the conventional turboprop 
engine, designed for a certain top power 
which it is expected to use at takeoS, 
the horsepower falls off with altitude 
as a result of reduction in air density. 
It would be desirable to take off with 
a power value which reasonably could 
be maintained over a fairly wide alti- 
tude range. 



POWER-ALTITUDE RELATIONSHIP iodicata bow dented turboprop, like a supercharged 
eugine, svould maintain takeoff power to higb altitude. 
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Roy Hurley Slates . 


Case for the Derated Engine 


New engine development has proved 

long periods of lire time involved und 
many troubles to be solved before Dpcral- 
ing hours are accuiiiulated, 

Roy T. Hurlev, president and chait- 
iiias of the board of CurtfeWright 

feasibrlitv erf the derated turboprop for 

were riesigned terday it womo nave 
same general ebacactcristics os the dcr 
turboprop. In effect, this opens a 
approach to engine design, one stre 
the economic viewpoint rather that 

efficiencies. 

As Hurley secs it, the engine builde 
always has been pressed for mot 
rmc builder. Now 


engine 



ne, there 


available- 
For this real 
cieacy niigli 

tores used, 
lower costs because 
bilitv and increased 
Hurley points i 
Wright’s derated I 


than aetoallv is needed, 
a little less propeller effi- 
r accepted for quieter op- 
mgine opciatitig tciupet 
li lower s^ levels at 

;t f 

p study h 


the Super Connie and DC*7 series) using 
such an engine, and the essential changes 
involved with the powtTphnt. 

is a block speed In the neighborhood of 
about 450 nipli. for an across-country 
time of under six hours. 'The plane with 
the derated turboprop also would be 
suitable tor transocean flving-fot dis- 
tances of 5.600-5.700 mi. 

AlHtode recommended is between 
25,000 and 55,000 ft. The pbni 
signer shou 


I beca 


_ ring to high 
ching for the ultimate 


250 lb. increased weight per engine 
stalled, but this would be offset by t 
higher speed and shorter flight tin 
Hurley contends. In addition to t 
speed dividend, there would be a nia' 

which means more profit fur the operai 
he points out. 

Modification of the wing, oi a n. 
wing, would be Dcecssary to take cate 
the higher power and refinement nee 
sary tor higher speerls. 

A new nacelle would be required, t 
the diameter of the derated tiirbopr 
conld be accommodated in that cequir 
tor the existing Wright Turbo Co 


Starting with a high-power turbo- 
prop— a military engine, for example— 
and derating it to a desired power 
value results in a horsepower vs. alti- 
tude graph which is essentially similar 
to that obtained with airline super- 
charged reciprocating engines in use 

Thus, if a turboprop that is initially 
designed to deliver about 10,000 bp. at 
takeoff, is actually called on to provide 
only two-thirds of tliis power- 6600 
hp.— the air-liandling capacity of the 
basic full-rated engine will permit the 
6,600 hp. to be maintained to an alti- 
tude which will allow complete utiliza- 
tion of the aircraft’s speed capabilities 
at that height. 

► ’Superelrarged’ Turboprop— In effect, 
the result is a ‘‘supercharged" turboprop 
with more hikeoff capability than re- 
quired. This means that a smaller, 
lighter gearbox may be used, coupled 
to a lighter propeller. 

It is estimated that the lighter reduc- 
tion gear in the derated engine will pare 
about 15% from the weight of the full- 
rated engine gearing. 

Another big advantage seen for the 
derated turboprop is on hot-day takeoff, 
a condition which normally may be 
critical for the conventional turboprop 
or turbojet. 

With the derated turboprop, the 
throttle could be advanced to obtain 
the rated horsepower, despite outside 
temperature effects; with the conven- 
tionally designed engine, opening the 
throttle full affords less than the sea 
level rating on tliat same hot day. 

► British Activity— 'llie principle of the 
derated or supercharged turboprop is 
not new. Britisis engine designers Iiave 
been working along these lines for some 
time. 

Bristol Aeroplane Co. Ltd.’s B.E. Z5 
(Aviation Week Oct- 25, p. 15) is in 
effect a derated engine, with a la^e aii- 
liandling capacity not actually needed 
until altitude is reached- Slated for the 
Bristol Britannia transport, the engine 
is targeted to maintain about 5,000 
eshp, to mote than 20,000 ft. of alti- 
tude. 

Because the B.E. 25 is a "design from 
scratch" powerplant, it is likely that 
weight refinement has brought savings 
which would not be readily available in 
the normal high-power turboprop de- 
rated for transport service- However, a 
derated engine could be refined to save 
weight, if commercial sales warranted 
this additional development expense. 

Another British supercharged turbo- 
prim engine under development is a 
Rolls-Royce powerplant with a 4,500- 
eshp. rating maintainable to about 
20,000 ft. (Aviation Week, Dec. 6, 
p- 11)- 

► Lower Heat, Stresses— The high-power 
turboprop derated for transport service 
will nave increased durability, hence 


longer engine life. Tliis results because 
derating is accomplished by operating 
the engine at a lower temperature— per- 
haps in the region of 500F less than 
that of the full-rated engine. 

Tliis would indicate that savings in 
critical, high-temperature alloys could 
be obtained with the derating scheme. 
But it is not likely that tliis approach 
would be followed, because of the de- 
sire to retain a high safety factor and 
to eliminate high re-developinent costs 
involved. 

The derated engine also would be 
operating at lower stress levels— an im- 


portant factor in engine icliability. 
► Prop Modification-Still another divi- 
dend is tliat propeller activity factor 
and noise level could be reduced- This 
would be accomplished through modi- 
fication of blade form and Hp speed- 
This propeller change is deemed jusH- 
fied on the basis that, in the derated 
engine, it is not necessary to squeeze 
the ultimate efficiency out of the prop. 

The propeller for Wright’s version of 
the derated turboprop already has been 
built and is on test for this application. 

The smaller, lighter gearbox for the 
engine now is in the design stage. 
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Enj:iji<‘<‘rs G<‘l 
Jobs, Sllr^ey Says 


iccngiiK 


a leader 


indiistr) 

.rStoeii 


ested in the classical ai 
Institute of Technolog' 

:i survey of that college's 5.300 li 
alumni, 

A total of 67% of Stes ens gradi 
are now in [mliCT-mating or licxi: 
inahing posts in industry, the su 
shows. Limited to the graduates 
have been out of college for five ; 
or more, that percentage jumps 


StC'-eus says its figures confirm other 

increasing miinbei of eugineers called 
on to fill top industry jobs. 

► Other Jobs— .Mmosl one-fifth of the 
graduates are wortiiig and doing well 
in fields remote from engineering, such 
-as banking, finance, insurance, la»'. 
inedicine, dentistn’ and the clergy, 
liven though this group makes little use 
of its engineering education, almost all 
Ilf its members say that if they had it 
lo do over again, they would attend an 
engineering college. 'I'hc approach 
they learned to analyze problems has 
proven useful in their chosen profession, 
tliey say. 



means more the 

PRECISION WORKMANSHIP 


:s a specially at EDO. 

is unusual metal-working 


nany 




ning their hatd-co-make pares and 
sub-assembly problems over to EDO. 
What’s more, EDO’s vast engineering staff, 
which has designed everything from 
complete aircraft to the Navy's latest 
sonar equipment can cackle problems 
right from the design stage, if desired. 

— I Perhaps EDO can help you. 


CJ. 


CORPORATION 

Since 1935 COLLEGE POINT, NEW YORK 


A warning on the engineering short- 
age as it affects Mic newer iiidiistrics 
such a.s aviation and avionics is con- 
tained in the survey. 

Says the report, "New industries do 
not draw on the entire rcscr’oir of engi- 
neering talent (e\ eii for supers'isorv per- 
sonnel). 

"Instead, tliey seem to depend 
largely on new graduates to staff their 
engineering and research departments, 
rherefore, as the supply of new engi- 
nect.s remains below the demand for the 
years immediately ahead, not all indus- 
tries will feel the pinch equalli'. 

'"lliosc likely to suffer most arc the 
newer industries, many of which rel) 
lieavily on engineers to develop new 
)}roducts and processes to make use of 
lecent scientific discoveries." 

► Incomes Cited— .A year after gradua- 
tion. 10% of Stevens engineers are 
earning more than S5.000 annually; 
after 15 years, 40% top the SIO.OOO 
mark. By retirement age. 39% of them 
earn over 520,000 annually. 

About one-quarter of the group said 
they .actively participated in music, 
drama, painting, .sculpture or writing. 

More than half the group said they 
take part in civic affairs, the Stevens 

Double-Shell Hull 
Called Noise Shield 

A doublc-.slicllcd fuselage may be a 
design feature of future commercial 
air traiis|jorts, say Douglas Aircraft Co. 
engineers M. M. Miller and Raymond 
Pollock. 

Major reason for the unusual design 
is noise reduction, the tsvo Santa Mon- 
ica division engineers told members of 
the Acoustical Society of America at the 
48th annual meeting at the University 
of Texas. 

► Excessive Noise— The Douglas duo 
claims that noise tolerance limits for 
the passenger will be exceeded if ptc- 
\entive step.s are not taken in the 
structural design of the cabin. Avail- 
able evidence indicates that tfiere will 
be no significant reduction of noise at 
the source. 

Thus, the attack on the problem 
must center around the fuselage for the 
moment, say the engineers. 

Douglas had designs and patents on 
double-shell structure for the DC-3, 
but never tried the idea because pro- 
duction costs, dchjil design difficulties 
and the extra weigirt added overrode 
the real need for the design at that 

The engineers said that noise reduc- 
tion, bought for the lowest possible 
price in weight, presents an expensive 
and challenging problem for the air- 
craft industry. 
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Best Pair.. 

to Get You There! 



Wherever You Fly — Enjoy 
Top Engine Performance 
with Famous Flying 
Red Horse Products! 


rnleclion make (hU 
rling compBoions. Not only do 
aviation products have the apjiroval 
raft builder. ..surpass rigid specifica. 
a of the Army and Navy — but they can be found at 
huodreda of U.S. airports, coast to coast, border to border. 
Take a lip! Always take off with the Flying Ked Horse! 


psoR top-flight pcrforniai 

Flying Red Ilor 
of every major i 
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New Light Cast on Space Flight 


By Dav-hl A. Amicrion 

Ihe nintli annuiil convention of the 
American Rocket Society outdid its 
predecessors, as planned. Held in con- 
junctioo witli the American Society of 
Mechanical Engineers, it was bigger and 
better and the quality of the presenta- 
tions was uniformly high. 

During the three-day fNov. 30-Dec. 
2) meeting in New York, 34 technical 
papers were presented. In content, 
they covered the field, from component 
design to a cosmic concept for a three- 
stage satellite ferry vehicle. 

Space flight attracted the most at- 
tention; two sessions were devoted to 
the subject. 

Highlights from some of the many 
significant papers arc presented in the 
fmlowing columns. 

► A Preliminary Design Study of a 


riiree-Stagc Satellite Kerry Rocket 
Vehicle svith Piloted Recoverable Stages 
—By Danell C. Romick, Richard E. 
Knight and John M. Van Pelt, Good- 
year Aircraft Corp., Akron, Ohio. 

An unusual satellite system, in which 
the first two stages are piloted and can 
—after boosting the payload-glidc to a 
landing at accessible airfields, appc.its to 
be a superior system for regular opera- 
tion between Earth and a satellite orbit. 

Each separate vehicle has delta wings 
and a set of nose doors which close after 
jettisoning of the stages ahead of it. 
The expended booster stage then be- 
comes a glider and returns to a nearby 
Isase, where jet pods and other parts arc 
installed for tlie flight back to the 
launching site. 

In this, the longest and most com- 
plex paper at the .ARS sessions, tlic 
autliors do not recommend that work 
begin inimediatcls-. Tlicy cnipli.isize 


tliat tlic current state of the art docs 
not permit that to he done. 'Ilicy do 
rcconnncnd that studies begin, and 
tests be made on smaller scales, inte- 
grated into an overall program with 
.sjiacc flight as a final objective. 

Logistics and economics arc consid- 
ered for the system, and the data indi- 
cates that the system is superior to other 
earlier ideas in those respects. There 
is operational flexibility for infliglit 
emergency, lack of which’ has been criti- 
cized in other proposals. 

The finishing touch is a long-range 
research and development program, out- 
lined in the presentation, for starting 
nith unmanned vehicles and manned 
rocket research aircraft and ending with 
the data necessary to begin the big task. 
^ Iligh-.Altitude Launching of a Small 
Orbital Vchicic-By Kurt Stehling, Bell 
.Aircraft Corp., Buffalo. N. Y,, and 
R. M. Missert. University of Iowa, 
.Ames. lo«a. 

A large plastic balloon is proposed as 
a carrier for the launching of a three- 
sl.igc satelitc schiclc carrying a 30-lb. 
payload. 

The experience of the Rockooii 
launchings— Skyhook balloons and Dea- 
con rockets-lcd the authors to look at 
a somcsvhat more sophisticated system 
for placing a small payload in a satel- 
lite orbit. The big saving is aerodyua- 
iiiic drag, because tire actual launching 
takes place at 75.000 ft. 

A three-stage veliiclc could be built 
for an estimated 13,500 lb., and would 
cst.iblish the payload in an orbit at 
altitudes up to between 100 and 200 mi. 

► Instrumentation for Space Vehicles— 
By George \V. Hoover, Office of Naval 
Research, Washington, D. C. 

tcraed primarily with tlic utility of an 
unnamed earth satellite. Useful or 
not, I am sure of one thing-if we gel 

soon decide to cut a liole in it, call it 
a cockpit, and stick a man in it. My 
main interest is to sec tliat this is one 
cockpit that will bo designed to con- 
sider the characteristics of the man 
before it is built, not afterwards.” 

With this provocative remark. 
Hoos'ctlcd off with a discussion of some 
of the problems of manned space flight 
instrumentation. 

Typical is the altitude problem. “ . . . 
Will it be feet, tliousands of feet, miles 
or some new dimension . . There 
arc three factors to consider: How will 
altitude be measured, how will it be 
indicated and with respect to wliat? 

"I hope that some of you will start 
thinking about these problems now in- 
stead of svaiting until necessity requires 
iniproied inventions," 

► Ilidraainc l.c^istics— Don W. Ryker, 



AVIATION 


er 20, 1954 



rrsHE Air Force is faced with an important 
J. need: a winged target which will simu- 
late jet-fighter evasion maneuvers— provide 
realistic aerial gunnery training for pilots 
flying at near supersonic speeds. 

Goodyear Aircraft, working closely with 
the Wright Air Development Center, has 
designed and built such a target: the 1400- 
pound all-metal target shown here, which 
combines the desired features of realism and 
relurnability. 

It can be drawn at high altitudes at speeds 
in excess of 500 m.p.h., offset to one side of, 
and as far as 2 miles behind, the tow ship. 


It can be made to perform evasive maneu- 
vers either automatically or by direct control 
from the low plane. 

It is equipped with landing skids and a 
cable-release device which permits repeated 
use until the target is “all shot.” 

It is an interesting example of the coopera- 
tion, design abilities and production skills 
which have made Goodyear Aircraft 
Corporation “The Team To Team With in 
Aeronautics.” 

Goodyear Aircraft Corporation 
Plants in Akron, Ohio and 
Litchfield Park, Arizona 


GOOD/YEAR AIRCRAFl 

I^THE TEAM TO TEAM WITH in 


AERONAUTICS'Ar 




Now the transistot, storied elimi- 

ihe spotlight with another semi- 
conductor— the thermistor. 

The thermistor is a tugged, inen, 
ceramic-like resistor whose resis- 
tance changes precisely as the tem- 
perature changes. 

Honeywell has pur it to work in a 
new kind of fuel level switch. 

The Honeywell Thermistor Level 
Switch has many uses. On the B-47. 
it acts as a high level switch to pre- 
vent fuel spillage. Whether in the 
air or on the ground, overflow is 
wasteful and enremely hazardous. 

It can be used as a low level switch 
to automatically sequence fuel in 
center-of-gravity control operations, 






a specific application 


act as a safety switch to protect fuel 
pumps and operate a low-fuel warn- 
ing light. 

Potentially, thermistor-actuated 
devices can be used for tempetatute 
measurement, control and compen- 
sation, as time delay devices and for 
level sensing in any type liquid. 

The Thermistor Level Switch has 
no moving parts and is, therefore, 
far less subject to mechanical fail- 
ures chan previously available 
switches. Sloshing doesn't affect it, 
it’s simpler to install and it has a 
longer, more dependable life. 

Write for full information on your 
business letterhead to Honeywell 
Aeronautical Division, Dept. AW- 
12-2J5. Minneapolis 15, Minn. 






Matholin Cotp., Baltimote, Md. 

llydtazine, a rocket fuel usable either 
as a monoptopcllant or in combination 
with an oxidizer, is now available in 
tonnage quantities. 

Until recently this versatile new 
chemical was produced on a small scale 
as a highpric^ research item. Rocket 
scientists thought it would be a valuable 
addition to the program if it didn’t cost 
so much, and the manufacturers 
thought it could be produced for less 
if there wns a big sales potential. 
Neither side made a move for a long 

Now Matholin has brought into pro- 
duction a commercial plant at Lake 
Charles. La., because of hydrazine's 
value to the rocket program and because 
of the commercial possibilities of the 
cliemical. 

Raw material position is good; there 
appears to be a lower future price limit 
of about one dollar per pound. It is 
shipped in 55-gal. drums. 

Interstate Commerce Commission 
classifies the substance as a “corrosive 
liquid.” Operators using the material 
sliould wear protective clothing, should 
flush the skin with water if there is any 
contact with hydrazine, and should 
remove and wash any clothing on which 
the material is spills. 

^ Methods for Environmental Testme 
Rocket Engines— By Louis Muller and 
Eric Harslcm, Reaction Motors, Inc., 
Rockaway, N. J. 

What are lire economics and methods 
available for simulating the various en- 
vironmental factors affecting the per- 
formance of rocket powcrplants? The 
authors consider temperatures between 
— lOOF and -1-200F, altitudes to 100,- 
000 ft., and humidities to 100% as 
the useful range to study. 

Liquid propellants require a condi- 
tioning unit specially designed, but solid 

E topellants can be teted either in place, 
y using a cheap hot and cold chamber, 
or by using a conditioner unit. 

Components for powcrplants are 
separated into two groups. The com- 
mercial environmental chamber will 
liandle one group, but the other— be- 
cause of hazard or complexity-must be 
handled in special equipment, perhaps 
expendable. 

Rocket engines can be handled in 
the same ways as components, but RM! 
experience shows that an expendable 
chamber used in conjunction with a 
propellant conditioner and a space con- 
ditioner is the most practical approach. 

► Supersonic Component Test Missiles 
—By Donald L. Arenson, Ex-Cel In- 
dustries, Inc., and Harry Wiant, Cook 
Research Laboratories, Chicago. 

Skokie and Cherokee are two mis- 
siles developed to test ejection seats, 
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The Flexbelt Valve is designed for fast remote 
control of flow media on high-speed aircraft. It 
handles large flows and controls high pressures 
over a wide range with low power requirements. 

Pressure of the flow medium holds the Flexbelt 
Valve member (Teflon-impregnated glass fab- 
ric) tightly against the oriflee openings, thus 
cutting off flow completely when the valve is 
dosed. Flow is controlled by rolling the Flex- 
belt onto a concentric motorized drum, thus 
peeling the belt away from the inside surface of 
a cylindrical seat The valve seat, Flexbelt, and 
valve shaft form a sub-assembly permitting 
change in the valve flow characteristic by re- 
placement as a unit. 

Specific applications of the Flexbelt Valve in- 
clude remote fuel flow control in aircraft fuel 
systems and control of maximum exhaust gas 
lerop>erature by variation of fuel flow to a 
turbojet engine. 


We believe our long experience, extensive 
facilities for developing, manufacturing and 
testing control system components for high- 
speed aircraft can be helpful to you. Our 
engineering counsel is at your service. We 
welcome your inquiry. 


SPECIFICATIONS - 
Fleibelt Valve Type 141VH 




MANNING, MAXWELL & MOORE, INC. 

AIRCRAFT PRODUCTS DIVISION • STRATFORD, CONN. • DANBURY, COHN. • INCLEWOOD, CALIF. 

oua AIRCtAFT RROOUaS INCLUDii TURSOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS • ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE ANO AIRFRAME APPLICATIONS • PRESSURE GAUGES 
THERMOCOUPLES • HYDRAULIC VALVES.' JET ENGINE AFTEREURNER CONTROL SYSTEMS, 
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G racliutes and oilier components at 
gh speed in free air. 

Unlike most missiles, the require- 
nients for these t«o test vehicles eii- 
louraged a high-drag design; after test 
equipment has funetioned, the high 
drag aids the recovery of the missile for 
re-use because it slows the vehicle down. 

Skokie 1 was an unpimered vehicle 
intended to test paraclnites at high 
subsonic speed in free fall: a dynamic 
jiressure of 400 psi. had to be simulated 
at 20,000 ft. altitude. Tests made with 
Skokie 1 verified sled tests made on 
parachutes, and secs'cd as a prototype of 
a supersonic powered vehicle. 

Skokie 2 is powered with three 


11.000- lb.-thrust Rato units. Air 

launched, it should reach about .Mach 2. 
'llic design is still under dcvclopmcnt. 

Clierokec was specifically designed 
for ejection seat tests, using a full-scale 
scat and dummy pilot at speeds up to 
Mach 1.5 at 26,000 ft. Power came 
from a solid-propellant rocket rated at 

50.000- lb. thrust for three seconds. 
Tsvo tests have been made; both were 

air-launched, and in both cases, the 
parachute recovery did not work. But 
the desired seat ejection test was com- 
pleted satisfactorily. 

► Rocket Siiiiplificatioii M'ith Mnlti- 
runction Coin[x>ncnts— By Bernard 


Ellis, Reaction Motors, lnc„ Rock- 
awav, N. J. 

'llie rocket iniwcrplant, originally 
starting out as one uf the least complot 
units ever eoneeised, has .suffered 
through the sears from increasing com- 
plexity. This complexity is excessive in 
the majority of applications and reduces 
system reliabilits'- 

RNfl has a program for system 
simplification by using imilti-function 
components, built around these three 
principles: 

• Elirninatc all unnecessary functions. 

• Simplify the hardware that is used to 
accomplish the remaining functions. 

• Kliminate parallel independent func- 
tions in the procedure. 

Following this program gets a de- 
signer into the position of specifying 
relatively unconventional systems for 
which there ate no available compo- 
nents. In this field, there is a need for 
inventive genius applied to such prob- 
lems as these: cooling, mixing, starting, 
pressuri/atlon, expulsion, pumping and 
gas valving. 

^Development of a StablHxation Sys- 
tem for the Viking Rocket— By N. E. 
Felt, Jr., Clcnn L. Martin Co.. Balti- 
more, Md. 

Three separate sub-systems arc re- 
quired to solve stabilization problems of 
unusual near-vertical trajectory of the 
NRL-Martin Viking research rocket- 

Motor control is used by altering the 
line of thrust of the rocket engine. 
Aerodynamic roll control uses movable 
tabs on two of the four fins. Small jet 
motors gis’c a thrust reaction for control. 

'lire first two systems were designed 
on the basts of frequency-rtsiionse tech- 
niques, but the third requited the use 
of automatic computers and non-linear 
svstems. 

’ Martin says the basic approach was 
sound. But the first nine firings have 
shown the need for greater reliability, 
easier adjustment, and intcrchangcabrl- 
ity, especially during the early phases 
of the progtam. 

► Performance Analysis of Short-Range 
High-Velocity Ballistic Rockets—By 
W. O. Bergrccn and L. M. Miller. 
North .American .M’iation, Inc. 

The short-range ballistic rocket most 
commonly is applied to tactical missions 
in support of ground units. No guid- 
ance is used, the relative velocity be- 
tween launcher and target is high, and 
there must be a short flight time. 

The specific application plays a large 
part in determining the optimum con- 
figuration, and the parameters which 
are nomiallv important may not be 
important at all in this kind of rocket. 

it is possible to eliminate drag terms 
in calculating tinie-to-target, and thus 
get near-optimum propulsion system 



AVIATION WEEK, Dc 


er 20. 1454 


Lord Flexible Coupling 
Flies .With Kainati Helicopter 

The Kaman K-5 helicopter pre- 
sents an interesting application of 
the LORD J-S329-2 flexible cou- 
pling with the Boeing 502-2 gas tur- 
bine. The function of the coupling 
in this case is to absorb the tor- 
sional vibrations of the system and 
isolate the turbine from the rotors. 
However, the unit also serves to ac- 
commodate angular or parallel mis- 
alignments due to manufacturing 
tolerances or dynamic motions. 



The unique design of the instal- 
lation provides maximum accessi- 
bility and economical maintenance 
llirough the use of concentric driv- 
ing and driven shafts. The inner 
member of this pair is the engine 
sliaft whicli drives the coupling hub 
through a splined connection. Pre- 
eompressed against the splined hub 
.ire tile two bonded rubber coupling 
halves which transmit the engine 
torque in shear of the rubber. Four 
through-bolts connect the outer 
plates of the coupling halves to the 
driven hub and also serve as the 
safety interlock in case the rubber 
sections are destroyed. The first 
gear of the transmission is mounted 
on this driven hub and feeds power 
on through the system in to the 
helicopter rotors. 

For over thirty years the Lord 
organization has specialized in de- 
signing and producing Bonded Rub- 
ber Flexible Couplings, Vibration 
and Shock Control Mountings and 
Component Parts. The capabilities 
of Lord Engineering have proved 
their worth to designers of indus- 
trial and automotive equipment in 
many diversified fields as is indi- 
cated in this instance, 

lAdvcrtltammn 



flERE again you see at a glance Lord versatility in designing bonded- 
rubber components for a wide diversity of machines. The photo at 
top right shows the Boeing Gas Turbine-Driven Truck-Trailer for heavy 
cargo hauling. At the top left you see a United States Navy personnel 
boat driven by the Boeing Gas Turbine Engine. Directly beneath is 
the Kaman Helicopter powered by the Boeing Gas Turbine Engine; 
details are clear in the foreground. The Lord Bonded-Rubber Flexible 
Coupling designed for the job transmits the power in each machine. 

^ Special requirements like these reach satisfactory and economical 
solutions at Lord, Headquarters for Vibration Control. We invite you 
to take advantage of more than a quarter century of design experience 
and craftsmanship. 
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configurations even thougli tlie ansnv.r% 
are not 300% accurate. 

The specific application also affects 
tlie type of analysis to choose. 

► Supersonic Researcti Sleds and Track 
Faciuties— By F. \\'. Thiele, North 
American Aviation, liic., Downey, Calif. 

The use of rocket-propelled sleds slid- 
ing on rails at high sp^ has been a 
liighly successful test procedure. Full- 
scale test specimens can be "flown” 
through tlie transonic region to speeds 
as high as Mach 2.0. 

Shells, rockets, ejection seat capsules 
can be fired out of moving I'enicics 
under controlled conditions in any de- 
sired direction with respect to the path. 

This paper snrvci’s the hpcs of sleds, 
powcrplants and track facilities currentlv 
in use in tlie United States, and pre- 
sents some of the general classes of 
tests and results from these tests. 

► The Pogo Radar Target— By Gilbert 
Moore, New Mexico College of A&MA, 
State College, N. M. 

Pogo is a radar-reflecting high-alti- 
tude target for guided missiles, consist- 
ing of a parachute with a metallic silver 
coating and a rocket to carrv it aloft. 

Maximum descent rate rlocs not ex- 
ceed 1,500 fpm., and maximum drift 
sp^ rarely exceeds 100 mph. Tluh 
it is nearly a stationarv target, and con- 
tidcred as an addition to tlie target 
family, rather than a substitution. 

Lockheed to Award 
Scholarships to 15 

For the tliird year, Lockheed .Air- 
craft Corp.. will award four-year college 
scholarships to 15 high school seniors 
who want to study engineering or a 
business occupation applicable to the 
aircraft or missile iiidustn’. 

Full tuition and fees plus $500 for 
persona] expenses will be paid bv the 
company to students with "demon- 
strated or potential leadership”. 

Ten of the grants are for engineeting 
majors and the other five would appiv 
to the study of business administration, 
accounting or industrial relations.” 

Scholarships are open at Massachu- 
setts Insh'tute of Technology, Califor- 
nia Institute of Technology. Carnegie 
Institute of Technology, North Caro- 
lina State College, Rensselaer Polrtech- 
nic Institute. University of Michigan, 
Georgia Institute of Teclinology, Cor- 
nell University, Purdue Universiti'. 
Stanford University. Harvard Universiti, 
Emory University. Pomona College. 
Northwestern Universitv and the Uni 
versify of Southern California. 

Each participating college will get 
a $500 grant from Ixickliccd to aid in 
administration of the scholarship. 
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UPSWEPT EXIT of jet engine muffler behind the pen sends dissipated sound skywards. 
Wlicn aftetbumCT is not used, convcisation is possible right up to the pen’s wwlls. 

Jet Muffler Hushes Swift Tests 


"Remarkable success ' is credited to 
a new outdoor muffler used by Vickers- 
.Arrastrongs, Ltd., to hush the roar of 
Swift jet fighters being run up on the 
gnmnd prior to flight. 

Conversation in the firm's South 
Alarston factory previously was ex- 
ticmely difficult when tlie Swift’s Rolls- 
Rmce .Avon was given full throttle. 
W'licn the afterburner was turned on 
it liccanie virtually impossible. 

► F.mploje Reuefion— Following installa- 
tion of the new muffler and plane 
iiiclosure, mostly negative replies were 
received when employes were queried 
•iboiit noise after the engine had been 
am normally. The noise heard after 
the afterburner was used was not asso- 
ciated with such a trial. 

Vickcrs-.Armstroiigs is cominced tliat 
the noise levci can k reduced further. 


► Modified Muffler— The muffler is 
made from several sections of a silencer 
normally used with jet engine test 
stand installations. Designed by lack 
Cullum, managing director of Detuners, 
Ltd,. London, the muffler is about 45 
ft. long, compared with the 80-90-ft. 
length of a testbed silencer. 

Tlie open pen is 12 ft. 6 in. high 
and completely encloses the plane. 
Wall interiors are lined with sound- 
absorbing material, ns are the insides 
of the two steel sliding doors. Shelters 
built into the walls protect mainte- 
nance personnel from the weather, 

■An additional benefit of the pen is 
that air for the jet engine is taken in 
from the atmosphere above the en- 
closure, avoiding contaminating the 
powcrplant with stones and dirt whicli 
might otherwise be drawn in, 
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On the New 
"Republic F-84F, Arroquip 
Self-Sealing Couplings 



mS>&f6ff/£Cfm6£ 



yeroquip 


Q-O-l-C-K engine change cuts servicing time and 
costs on the Republic F-84F Thunderstreak, newest, 
fastest member ef a rugged family. 

Aeroquip 3,000 p.s.i. Seif>Sealing Couplings, stand- 
ard equipment on the F-84F, allow disconnecting of 
all hydraulic, pneumatic, fuel and oil lines in 
minutes, without draining. When the replacement 
engine is instolled, lines are reconnected without 
air entering the fluid systems. 

Complete engineering of aircraft plumbing systems 
is an Aeroquip specialty. Write for information. 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AERO-COUPLING CORPORATION, BURBANK, CALIFORNIA 

MoMfMhirtri if Lines whfi deradable, rensefatc Ffttiacs; Self-Senllns CMplhiss; irnied Alnminwn ib«Mrs 

lOC«L«EPSESEK7MlvCSINPtlNCIP>LCII>eSinu.S.>ANDABIIOADeAeROguirPSaDUCTSMCrUllIPIIOTECrEDetMTCNTSINU.S.A ANDASROAO 
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AVIONICS 



Aviation Week Survey Shows: 

Airframe Avionics Is Fast-Growing Giant 


By Philip Kla>« 

In I9?9, clcctrical-clcctronic en- 
gineers III airccuft picints were so rare as 
to be almost an oddity- Today, U. S. 
airframe manufaeturers alone employ 
more th.in 6,200 avionics engineers an3 
the figure may top 11,000 by 1959, an 
AvuTiON W'kek survey indicates- 

In 15 years there has been a 5,100% 
increase in the niimbet of .avionics en- 
gineers on airframe iiidustiv pavrolls, 
tlic suraev shows. 'I’odav, almost one 
out of csery five engineers in an aireraft 
(slant is engaged in avionics activities. 
These figures do not include an esti- 
mated 1.500-2.000 avionics engineers 
employed at Hughes Aireraft Co., which 
now considers itself an asionic rather 
than airframe manufacturer. 

This overshadows even the growth of 
the avionics industry during the past 1 ’ 
vears. which itself has been phenom- 
enal. For instance, one major avionics 
manufacturer had a 1.400% increase in 
avionic engineering staff during tlic 
same period. During the next fise years, 
tliis manuf.ictnrcr anticipates a 35% in- 
crease in as’ionies staff, compared to an 
80% increase expected witliiii tlic air- 
frame industry. 

The Avca'iiox Wkek survey also 
shows a sizable amount of avionic re- 
search and dcsclopmcnt within air- 
frame companies, somctliiiig of com- 
petitive signifie.mce to all established 
as'ionics manufacturers. 

► W'liy the Growth?— This phenom- 
enal grosvtii reflects the greatly ex- 
piiukd role of avionic equipment in 
modem aircraft, and the even larger 
role in the fast-rising missile field. Fif- 
teen years ago only a handful of avionics 


engineers nere needed to lay rjut the 
simple electrie.il generation system and 
plan tlic installation of the radio direc- 
tion finder and coinnumications equip- 
ment, just about all the avionics equip- 
ment canied on hoard. 

Today, however, bombers, iiiterce]>- 
tors, and fighters arc jammed with* 
avionic cquipnieiit— radar fire control, 
electronic couiiternicasiites. uasigation 
computers and receivers, automatic 
pilots and stabilitv uiignicntcrs, in addi- 
tion to coniniuiiications equipment. 
Most of this cqui|)mcnt must be catc- 
fiilli engineered into and integrated 
with the airframe for optimum per- 
torniaiicc. 

Giiidwl missile.s impose cscri more 



rigorous demands for integratiun of air- 
frame. powcrpliiit, and avionics, whicli 
is reflected in tlic liiglict pcrecntaec of 
airframe iiidustiv avionics cngiiic.TS 
wIjo dcsotc their efforts to missiles. 

Aviation W'eek’s survev shows that 
55% of the aircraft indiistrs’s avionics 
■engineers are working on missiles. 45% 
■on piloted aircraft, the remainder on 
iiiisecllancous duties. 

► “Creqring Avionics-ism" — Avionics 
manufacturers liaic been asvarc for some 
time of what at least one of them calls 
"creeping aiioiiics-ism" in certain seg- 
iiiciits of the airframe industry. Avia- 
tion Week's survey reseals quantita- 
tii clv for the first time the extent of air- 
frame industry inroads. 

One significant measure of this poten- 
tial threat to the established avionics 
industry is the number of airframe 
engineers engaged in avionic research 
and dcvclopiiieiit within their own labs, 
as compared to tliose engaged in in- 
stallation engineering or supcrsisiiig 
dcs'clopniciits hi outside vendors, 'i’hcsc 
Rd'D activities will spami the new 
idcii.s. dciiees, and ssstems nhicli mav 
compete with the established avionics 
industry. In some instances, this com- 
petition alreadv exists. 

► R&D Aclivitles-'Ilic Aviatio.n Week 
Mirscy shows that the following per- 
ceiitagc.s of airframe indiistrv avionics 
engineers are ciigiiged in R&-D activ- 

• 33% combined merage for all avion- 
ics engineers. 

• 45% of tliose engaged in guided 
missiles work. 

• 20% of those engaged in piloted air- 
craft work. 

► Piloted-Aircraft Avionics— ,-\n indus- 
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JET HEAT EXCHANGERS 


SAVE WEIGHT • SAVE SPACE! 




The same approximate differentials can be applied to any 
heat exchanger installation when you use UAP high-density 
configurations. Air to air, air to Jiquid, liquid to liquid. Stain- 
less steel for high temperature — aluminum for lew tem- 
perature applications. 

for further information cenioct your UAP representative or 
write UAP Engineering Department, Dayton, Ohio. 


UNITED AIRCRAFT 


, INC. 
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11T6 BOLANDER AVE., 


PRODUCTS 

DAYTON 1, OHIO 





Marks the beginning of n new era of both uiilify and sofely 

. . . sa/s ie/gftfon Collins 


WHAT IS THE UAR ARCONT Left to itself, the average 
plane wants to By in a circle. With the Lear Arcon, 
your plane wants to By straight — until you want it 
to turn, thus eliminating the deadly "graveyard 
spiral”— always a threat to the non-instrument pilot. 

IS THE ARCON AN AUTOPIIOTT No, but it is the next 
best thing to an autopilot, especially when you are 
under pressure to do something else, such as navi- 
gate, communicate, or just plain relax. 

IS IT A SUBSTITUTE FOR AN INSTRUMENT RATING? No 

more than a life-preserver is a substitute for knowing 
how to swim. However, the Areon could save your 
life if you were inadvertently caught in '‘weather," 
and it will ease the burden of the qualified instrument 
pilot who deliberately chooses to fly instruments. 

WHY IS IT THE FINEST BEVICE OF ITS KINP? The Arcon is 
simple, fool-proof, uncompromising in quality. Mag- 
netic amplifiers are used instead of tubes— "printed” 
circuits instead of wires. No trim lights to monitor. 


Built to military standards of performance and de- 
pendability. Designed for trouble-free operation. 

WHAT TYPE OF PLANE IS IT SUITABLE FORT All types. 
And equally easy to install in aU. 

IS IT CAA APPROVED? Every Arcon installation is CAA 
approved for each airplane type. 

IS IT INDUSTRY APPROVED? The Arcon will soon be 
offered as factory installed equipment by most lead- 
ing aircraft manufacturers. 

IS IT PILOT APPROVED? Ask any pilot who has had 
an opportunity to fly it. You wilt soon find very few 
pilots who will fly without it, because it makes an 
airplane fly the w.iy it should fly — automah'cally. 
The Arcon is here now. See it. Fly it. Discover how 
it "marks a new era of safety and utility'' for ijoul 

See your nearest Lear distributor or write for 
full information to Lear Inc., LearCal Division 
9171 S. Bundy Drive, Santa Monica, California. 


ARCOH means Awremof/c judder cOfffFef 



tn-widc brail;dri\Mi of iivionics engi- 
iicets' activities for tliose engaged in 
[lilotcd-aircrjft operations indicates that 
inoa' are pcrforniing in-liouse R&D 
than ate supervising dcvdopincnts pur- 
chased from tlic outside avionics in- 
dustry. Ilosvevcr, tiic lion’s share goes 
into installation engintctiiig. 'I'hc 
breakdown for piloted aircraft: 

• 20% dcseloping equipment in own 
labs. 

• 13% supervising outside seiidot dc- 
velopincnts. 

• 47% in installation engineering. 

• 15% in flight test and instrumenta- 



• 3% miscellancoiib. 

Because .some companies consider 
flic size of their engineering staff 
];roprictary infomiation, A'iahon 
Week volunteered not to release brcvik- 
downs for indisidual companies. Ilmv- 
e\cr, the snney indicates that the fol- 
lowing devote a substantial percentage 
of their total pilotcd-aircraft avionics 
aetisities to m-house RA'D: Convait- 
iian Diego, Northrop, Ryan, Bell, and 
Republic. Comjxinies at the other oc- 
tremc include McDonnell and Temco. 
► Breakdonn for Missilcs-A corres- 
ponding industry-wide breakdown foi 
Bi’ionics engineers in missiles mirk 


show's some significant differences, h'or 
msfiance, a much higher percentage of 
total effort is devoted to in-house devel- 
opment, mncli less to installation engi- 
neering. Here are the' .survey results, 
with corresponding aircraft figures 
shown in jjarcntliese.s for case of eom- 

• 45% developing equiismcnt in own 
labs (20%). 

• 14% supervising outside vendor de- 
velopments (13%). 

• 20% in installation engineeting 
(47%). 

• 19% in flight test and instrumenta- 
Ihm (15%). 

• 2% miscellaneous (5%). 

Coinpanies which devote a liighcr 

tliaii average amount of avionics staff 
□I'tivitics to missile iii-liousc develop- 
ment include Convair-San Diego, Fair- 
child’s Guided Missiles Division, and 
l eiiico, the survey indicates. Chance 
^'ought, Convair-F't. Worth, and Ryan 
arc below average on this score. 

'I’he lower percentage of effort for 
installation engineering reflects the fact 
that most avionic equipment is tailored 
to its specific missile during its devel- 
opment and that there are tew, if any, 
standardized equipments furnished by 
the government as GFE (government 
furnished equipment). 

Tlie higher percentage of in-liouse 
Ris'D reflects the thinking of some 
missile makers that this approach per- 
mits better integration of avionics and 
missile, when the latter's performance 
and configuration are subject to fre- 
quent changes. (Tliere are convincing 
arguments on both sides of this issue.) 

However, as production emphasis 
swings from aircraft to missiles (with 
their higher avionic content), regular 
avionics manufacturers seeking to main- 
tain their share of the available market 
justifiably can be concerned over thi.s 
high percentage of in-house avionic de- 
velopment in airframe plants. 

► Combined Breakdown— A combined 
airframe industry breakdown of avion- 
ics engineers activities for both air- 
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FIBERGLASS-SILICONE 
LAMINATED TUBES AND DUCTS 

• Tough and durable, new Actionflex fiberglass- 
silicone laminated tubing and ducts have proved to 
be the ideal answer to many aircraft engineering 
problems. The makers of famous Actionrod fishing 
tackle have applied years of research and develop- 
mental engineering in the field of fiberglass lamina- 
tion to produce Actionflex. Feather-weight and flexi- 
ble but super-strong. Actionflex tubing and ducts 
connect vibrating parts without corroding, cracking 
or delaminating. Easy to assemble! Actionflex tub- 
ingand ducts are manufactured to meet your specific 
engineering requirements. Our representatives (see 
list below) are located in major market areas. Con- 


r 



tact the one nearest you for further information 
about Actionflex. 


NEW YORK. N. Y. • M. Raymond Kallman 
35 West 53rd Street— (PLaza 7-0524) 

BUFFALO, N. Y. • Viking Tool & Steel Company. Inc. 
1039 Niagara Street— (Summer 2276) 

WASHINGTON. D. C. • R. E. Harmon 
1500 Massachusetts Avenue, N.W.— {Hudson 34167) 
DETROIT, MICH. • Old Ironsides Company 
16840 Kercheval Avenue. Crosse Pointe 30, Mich. 
fTuxedO 1-7906) 

GRAND RAPIDS. MICH. • The Loye Company 
425 Lyon Street, N.E.— (Glendale 4-3383) 
INDIANAPOUS, IND. • Jack Dustman & Associates 
125 West 30th Street— (Hickory 9244) 

WICHITA, KAN. *0.4 0. Engineering Company 
706 North Broadway— (Amhurst 5-0321) 

FORT WORTH, TEX. • Adco Industries 
3414 Camp Bowie Boulevard-(Fannin 3339) 



Aefionflex TUBING BY THE MAKERS OF Aetmi'od FISHING TACKLE 
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AUTOMATIC FLIGHT 
AT MACH 1 
-AND BEYOND 





New Honeyii ell E-10 Autopilot provides automatic 
fight from uko-off to tramonU tpeodo 



Honeywell 

Aevonautical Division 

2600 Ridgway Road, Miaaeapolis 13, Mian. 





cnift and missiles looks like this: 

• 33% developing equipment in Own 

• 14% supcrsisiiig outside vendor de- 
velopments. 

• 33% in installation engineering. 

• 17% in instrumentation and flight 
test. 

• 3% miscellaneous- 

► One out of Five-Xearh one out of 
evert' 6ve engineer on airftantc inaiui- 
facturers’ payrolls, 18.3% to be exact, 
is in avionics. Aviation W'ees’s surves' 
shows. In companies like Convair. 
Northrop, Bell, and in Fairchild’s 
Guided Missiles Division, this ratio 
tuns 50. 40, and up to 60%, as shown 
in the bar graph on page 48. 

The graph indicates which airframe 
companies arc most heavily committed 
to avionics, although percentages can 
be somewhat misleading and exact fig- 
ures cannot be cited for competitive 
reasons. For instance, North Amer- 
ican Aviation and Martin each have 
more than 500 avionics engineers, but 
their total engineering staff is so large 
as to dwarf the avionics staff into com- 
p.ir.itively small percentage figures. 

► F.xtrapolating Uie Retirrns— In a fen- 
instances, sur\-ey returns had to be 
extrapolated to obtain overall indu.stn 
results. For instance, Douglas Aircraft 
Co. declined to give any information 
on the number of avionics engineers it 
employs. The reason, according to a 
company spokesman, is that "our or- 
ganisation has not yct made a distinc- 



AVtATION WEEK, Oecembei 20, 1954 









ONE AIRFRAME COMPANY'S aviouics pioducbon jumped 50-(old in eight years. 


tion between electronics and other types 
ot engineering, For example, we nave 
Urge electrical departments in all of 
our plants but they are as apt to be 
or perhaps more apt to be at wort on 
powerplants than on radio, radar, com- 
puters, or other types of electronic 
equipment.” 

Rather than ignore Douglas in the 
industry-wide totals. Aviation Week 
assumed that the ratio of its avionics 
staff to total engineering staff (which 
the company did provide) was at least 
one-half the average for the rest of the 
industry, or roughly 9%. On this 
basis, a figure of 300 avionics engineers 
was used for Douglas. 

Two companies declined to estimate 
the 1959 size of their avionics staff. 
Aviation Week therefore computed 
the estimated growth ratio (1954/1959) 
for all other companies, then applied 
this ratio to the present staff size to 
give an extrapolated 1959 figure for 
these two companies. 

Recognizing that the distinction be- 
tween graduate engineers and those 
doing equivalent work, but without 
sheepskins, is not too firmly drawn 
today, particularly in the aircraft in- 
dustry, Avution Week's survey ques- 
tions referred to "electrical and elec- 
tronic engineers (including physicists 
engaged in electrical work)” and did not 
specify "graduate engineers.” 


► Silent on Production— The survey 
asked airframe manufacturers to indi- 
cate the approximate dollar volume of 
avionic equipment which they were 
currently manufacturing in pilot or pro- 
duebon quantities and to estimate a 
figure for 1959. All but one company 
declined to provide such figures, manv 
citing competitive or military security. 

One firm, a relative newcomer in 
avionics, said it would produce $1.3 mil- 
lion worth of avionics this year, and 
estimated the figure would jump to 
555 million by 1959. 

Another airframe company, declin- 
ing to give dollar figures, did provide 
curves (see above) which showed that 
its avionic production has increased 
5,000% in eight years, using the 1942- 
46 period as a benchmark. (Tlie com 
pany produced a modest amount of 
avionics during this base period.) The 
company estimates that its avionic out- 
put will double in the next five years. 

► The Future?— So far, the airframe in- 
dustiy's avionics activities have been 
largely R&D, pilot production, and in 
support of aircraft and missile produc- 
tion. Except at Hughes Aircraft Co., 
there has been comparatively little 
large-scale avionic manufacturing. 

Ifowever, if present pilot production 
expands, and avionics staffs grow as 
fast as predicted, the established avion- 
ics industry could face much more 


serious competition five years hence. In 
following issues, .Aviation Week will 
consider the prospects of this happen- 
ing as well as some of the counter- 
sailing factors which will act as a 
brake on such a movement, including 
steps which some avionics manufac- 
turers are now considering or taking. 

NaAy Ordnance Gets 
Highspeed Computer 

A new super-speed electronic com- 
puter, with capabilities which make it 
attractive for solving complex aircraft, 
missile, and engine design problems, 
has been developed by International 
Business Machines Corp. for Navy’s 
Bureau of Ordnance. 

The new machine, called NORC 
(Naval Ordnance Research Calculator), 
nill soon be installed in the Naval 
Proving Grounds Computation Labora- 
tory. l5ahlgrcn. Va. 

■Tlie new computer can add or sub- 
tract twx) 1 3-digit numbers in 1 5 micro- 
seconds, multiply two such numbers in 
31 microseconds, IBM says. The ma- 
chine o)>cratcs with either aiitomatic 
floating or specified decimal )»int. 

► Technical Details— NORC uses a 16- 
digit size word, decimal number system, 
and n three-address instruction. Auto- 
matic address modification permits the 
same set of instructions to perform 
successive sets of arithmetic operations 

A highspeed electrostatic memory can 

time of eight misctoseconds. IBM says. 
Up to eight magnetic tape units provide 
a larger, slower memon’ storage with a 
icad-out rate of 70.000 characters per 
second. This is more than five times 
faster than prcsdoiis tape memory units. 

Com|nitcr output is recorded on two 
liiglispccd printers which operate at 
IS.OOO characters per minute. Com- 
tmter calculating speed is reduced only 
3% wliile printers arc in operation, 
company reports. Basic computer pulse 
rate is 1 megacycle. 

New Microwave 
Test Equipment 

.An X-band radar test set, suitable 
fur lab, production line, or field use, 
is one of several recently announced 
pieces of microwave test equipment. 

The new radar tester can be used 
to measure power output, transmitter 
spectra distribution, frequency, and to 
supply artificial signals. Bandwidth 
characteristics can be analyzed and a 
self-contained square-wave generator 
aids in making VSAVR measurements. 
Unit operates from 50 to 1,200 cps. 
power, weighs 45 lb. Manufacturer is 
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complex 

structural 

fittings 


:rn day aircraft reqi 
the higher loads em 

igs of many pounds 


stronger structure to cope 
speeds above Mach 1. The 
nt will often contribute a 
oaded member. The result 
: complex single structural 
ding gear trunnion fittings 


H.W. LOUD MACHINE WORKS, INC. 

969 EAST SECOND STREET, DEPT. 10 / POMONA, CALIFORNIA 


LOUD 
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N/mON WIDE SALES &. SERVICE o«ganizjiio« 
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X-BAND TEST SET 


Kfurfutt Cd.. Inc.. Wcitcm Miiiiuf. 
Div.. HS4-I Oxnard St.. Van .\uvs, 
Calif. 

Other new niicrawave test equipment 
includes: 

• Pulse generator, Model PG-215. a 
inctcuty-telay plus pulse-forming-liiic 
type, can produce pulses with rise and 
decay times down to 1.2 niilli-micro- 
scconds at repetition rates of 60 or 
120/sec. Amplitude of output pulse is 
variable from 0 to 55 volts with a 
y5-ohm load. Unit also furnishes iin 
isolated trigger signal, M.inufiictuter is 
Tcletionics Laboraton', Inc., 'W'estbiits. 
N. Y. 

• C-band wavenicter, Mode! 250. cov- 
ets frcqucnc)' range of 5.5 to 6.5 hmc. 
by either transmission or absorption 
method. Unit can handle 0,5 milnw-att 
to 1 watt by absorption method; 1 niw. 
to 25 watts by transmission method. 
Approximate loaded Q is 2,500. Manu- 
facturer; Amerac, Inc., 116 Topsfield 
Road, Wenham. Mass. 

• Preset-interval generator. Model 56-1, 
ran be used to generate or measure 
time intervals and delays of 1 micro- 
second to I second. Desired iiitorsals 
arc selected by means of six 1 0-position 
switches. A built-in 1-mc. crystal-con- 
trolled oscillator is used to measure 
time intervals. Manufacturer: Potter 
Instrument Co.. Inc.. 115 Cutter Mill 
Road, Great Neck, N. Y. 

I . 
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► New Look for B-58 Avionics— Because 
of critical problem nf dissipating heat 
from avionic equipment in Convair's 
highspeed B-58, all avionic equipment 
reportedly is being packaged to permit 
cool air exhausted from the cabin to be 
circulated through the cases before 
being exhausted to the atmosphere. 

►Servo Corp. to Build Rafax-Ncsv 
Rafjx, which enables air traffic control 
radar scope presentation and air-ground 
voice to he simultaneously recorded on 
magnetic tape for future playback and 
analysis, will be inamifactnted and sold 
h\- Servo Corp- of America under trade 
name of Servofax, Company recently 


signed licensing agreement with Haller, 
Ra\mond and Brown, Inc., whicli de- 
veloped tlic radar recording system. 

► Ait P'raacc VlIP iu Mexico-Air 
I rdiice has installed a \'H1'' transmitter 
atop Real Del Monte whose 8,000-foot 
altitude gives the station a 500-nautical 
mile range, covering the area between 
the Gulf of Mexico and Mexico City 
over mountainous terrain. The moun- 
tain-top station is tied into Mexico City 
by microwave link. 

► .\uto-.\sscmbly Progress Repotted— 
General Electric's automatic electronic 
component assembly machine, slated 


for completion next summer, will he 
able to place 1,600 components per 
hour iu printed circuit boards, operating 
from punchcard instructions, a spokes- 
man reccntlv reported. Hie machine, 
first revealed in Aviation- ^\'tiEK Nov. 
17. 1952, p. 56, is designed for small 

P roduction runs and ouick change-over, 
rogram is sponsored by Signal Corps. 

► Midget Radar Scanner— Lightweight 
gyro-stabilized X-band radar antenna 
which weighs onlv 18 lb- has been de- 
veloped bv -Magnavox’s government 
division. Several aircraft manufacturers 
arc rc-portcdlv eyeing the device for use 
iu new ■lirfranics. — PK 
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Performance proved on more than 100 different types of aircraft, 
these safe, compact, eEBcient, dependable Janitrol heaters will cover 
every business or corporate aircraft need. All Janitrol heaters, fit- 
tings, and controls comply with applicable CAA Specifications. All 
are available through your local aircrofi modification center, or your 
nearest Janitrol District Office. 


JANITROL’S 
COMPLETE LINE OF 
HEATERS & ACCESSORIES 


S-25 or V-25 . . . 25,000 Btu/hr rating in either vapor or spark spray 
types. Weight, 16'A lbs. . . . Dimensions, 16 x 6". These heaters 
serving dependably in the “Aero Commander” and other similar 
size planes. 


S-SO ...50,000 Btu/hr rating. Weight, 20'/4 lbs. Dimensions, 21V4" 
X 7". Already standard equipment on many transports, it serves 
Beechcraft Models B-50, and D-18, and many other private planes. 



S-lOfl . . . 100,000 Btu/hr rating. Weight, 22i4 lbs. Dimensions, 
27'/4" X 9". “Workhorse” of Janitrol combustion heaters . . . you’ll 
find it in the DC-4, C-46, C-54, C-I24, Constellations, PV-1, and 
Lodestar transports, and corporate conversions, in this size range. 



S-200 . . . 200,000 Btu/hr rating. Makes use of Janitrol’s famous 
“radiant tube” principle of combustion. Weight, 27 lbs. Dimensions 
23%" X 10". Nowin use on C-1 19s, C-120s, DC- 3s, Super DC- 3s, 
and many other famous larger aircraft. In some multi-unit installa- 
tions S-200s supply more than 1,000,000 Btu/hr— used singly or 
in multiples, it will meet practically any private aircraft heating need, 



Compactness, simplicity, complete interchangeability, and accessi- 
bility of every component pays off when you buy Janitrol. Blower 
assemblies, ^aled Control Cans, Ignition Units, Clamp Bands and 
flanges. Switches, shielded ignition leads, all from one source, one 
known quality, available everywhere . . . that is what you get when 
you buy Janitrol aircraft combustion heating equipment and 
accessories. 
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37 years experience in combustion engineering 

0 Janitrol 

AIRCRAFT-AUTOMOTIVE DIVISION 
SURFACE COMBUSTION CORPORATION 
Columbus 16, Ohio 
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THEY PRESENTED PAPERS-rioni left, D. M. Moore, Convairi E. Pfafinsn, Boeiog; 
W. W. Thayer, Douglas; K. 'V- Kessciniaii, Lockheed. At tight is V’icken' F. T. Harrington. 


Experts Examine Hydraulic Trends 

Vickers tronference hears papers delivered on Boeing, 
Convair, Douglas and Lockheed transport aircraft. 


By George L, Chrislian 

Detroit— Latest design trends in hy- 
draulic components, airline experience 
with flame-resistant hydraulic fluids, 
and new developments in flexible air- 
craft hose were among the subjects dis- 
cussed at the Transport Aircraft Hy- 
draulic Conference held here recently 
under Vidrers, Inc.'s sponsorship. 

The conference attendance was close 
to 100, including representatives of the 
airlines, airframe manufacturers, and re- 
lated industries. Chairmen were F. T. 
Blum, hydraulic systems engineer, 
United Air Lines, and R. F. Stapells, 
mechanical systems engineer, Canadaii, 
Ltd. 

►Paper Presentation— Four papers were 
delivered at the conference. Previous 
meetings have usually been question- 
and-answer discussion affairs. One of the 
papers— an analysis of the hydraulic sys- 
tem of Boeing's 707 jet tanker/transport 
—was covered in detail in Aviation 
Week Dec. 6, p. 87. Brief summaries 
of highlights or the other three papers 
presented at the meeting follow, 

• Modification of the \fodel 340 Main 
HydianLc System to Improve Ground 
Cooling Opetation, by D. M. Moore 
of Convair. 

The modified hydraulic system pro- 
vides these advantages; 

Hydraulic system unloading cycles 
have been reduced by 99%; pressure 
peaks in the return system have been 
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lowered and unloading valve shock 
was-e to motor drive valve scab has 
been eliminated; fan motor pulsations 
have been damped, and fan motor nobe 
reduced. 

• Hydraulic Aspects of the Dougbs 
Cabin Superchatgei Drive (From the 
DC-6 Through DC-7), by W. W. 
Thayer of Douglas. 

Des’elopment and service problems 
inherent in creating new models of 
cabin superchargers ror improved mod- 
els of aircraft were discussed. Thayer 
presented curves to illustrate how super- 
charger overhaul times have consistently 
improved with each desr^ change. He 
said that a new modi^tion b now 
being incorporated in the supercharger 
drive system to eliminate air from the 
system and improve operating char- 
acteristics of the drive. The DC-7s now 
building will have larger-capacity var- 
iable displacement hydraulic pumps in 
the cabin supercharger drive systems. 

• Recent Developments lot the Con- 
stellation Main Hydraulic System, by 
E. W. Kesselman of Lockheed. 

The paper spelled out several Con- 
nie and Super Connie hydraulic system 
improvements, including faster landing 
gear retraction to improve the plane’s 
takeoff characteristics; a new hydraulic 
crossover system which allows either 
of the plane's two hydraulic systems 
to feed the other in case one faib. 
(Previously the secondary system, which 
operates all standard services such as 


Unding gear, flaps and brakes, could 
feed the primary system in case it 
failed; liowever, the primary system 
could nut feed the secondary system.) 

Other impro\cments include the in- 
stalbtion of Vickers’ new lightweight 
hydraulic pumps and the incorporation 
of an elertric motor-driven hydraulic 
pump for emergency landing gear ex- 
tension and brake operation. 

Highlights of the question-and- 
answer sessions follou'. 

Pumps & Motors 

Vickers says that the basic design 
criterion of variable-displacement hy- 
draulic pump bearings (a critical item) 
is a life of 1,000 hr. with the pump 
operating at 3,000 psi. Pumps installed 
in cabin supercharger drives are ex- 
pected to have a life expectancy at least 
equal to the supercharger drive and 
other components. 

► Long-Life Aim— In actual practice, 
engine-mounted pumps that are used 
to supply a plane’s main hydraulic sys- 
tem have a life ranging from 1,100 to 
1,800 hr-, according to Vickers, since 
common airline practice is to keep 
pumps on for an engine’s overhaul 

Trans World Airlines commented 
that Vickers’ goal should be to produce 
variable-displacement pumps which con- 
sistently OMrate for an engine's over- 
haul period— a goal which Vickers ap- 
parently has reached with several pump 
modeb, according to the airlines. 

In regard to hydraulic motors, Vick- 
ers says that it has two improvements 
in tlie works. Tlie pump block b now 
being made out of an aluminum-nickel- 
bronze alloy instead of bronze only. 
The new blocks have stood up well m 
qualification tests, according to Vickers. 
And the cylinder botes are being given 
a "bearingizing” finbh to give the botes 
a surface finish of ? micro-inches. 
’These h'O changes should help materi- 
ally in prolonging motor life. 

Hydraulic Fluids 

From discussions at the conference, 
it was apparent that fire-resbtant hy- 
draulic fluids are not taking the avia- 
tion industry by storm. It dso appears 
that Monsanto’s Skydrol is in the lead. 

The fluid was recently accepted by 
USAF for cabin supercharger drives on 
production Douglas C-118As. All ex- 
isting C-I18As soon wiD be converted 
to Skydrol in the field, according to 
Monsanto spokesmen. The Navy b 
considering making the same change, 
Monsanto says. 

► Low-Temperature Fluid— Monsanto 
also indicated there is considerable inter- 
est in England in its low-temperature 
venion, Skydrol 500, whose temperature 
range b from —65 to 225F. Skydrol 
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That's more than 66,000 bona-fide readers for a 
typical issue of Aviation Week* ... 1.4 readers 
per copy who passed a stiff recognition test . , . 
readers who can prove they really read/ 

Advertising Research Foundation uncovered this 
fact and a host of others about how Aviation 
Week is read — how editorial material is read — 
how advertisements are read — how readers in- 
fluence purchasing — in Study Number Six, The 
Continuing Study of Business Papers, just re- 
leased. Together they make up one of the most 
impressive stories ever told about readership in 
the aviation industry. 

This study was conducted by Advertising Re- 
search Foundation, because of its industry-wide 
importance, on behalf of some 190 leading ad- 
vertisers, agencies and media — including the 
American Association of Advertising Agencies 
and the Association of National Advertisers — 
which compose the Foundation's membership. 
Findings were secured through methods deve|. 
oped and tested by ARF during two years of ex- 
perimental research and used in actual studies of 
five other leading business publications. Because 
of these painstaking procedures and their abso- 
lute freedom from bias. Advertising Research 
Foundation studies are considered to be the most 
valuable research on magazine readership avail- 
able today. 

Your Aviation Week representative will be glad 
to give you full details. 

*Paid circulation of the issue studied by ARF 
(April 5, 1954) was 47,373. Paid circulation of 
current issues exceeds 50,000, on this same basis 
delivering more than 70,000 readers who really 
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500 costs $3 a gallon more tlian stand- 
ard Skydrol- 

Still another Monsanto fluid, OS-15, 
is attiacliiig interest in military circles, 
the company reports. In some ruses 
the military are more interested in a 
liigh-teinpcrature fluid than a flame- 
resistant fluid and OS-t5 was devcloi>cd 
to meet this need. 

Hoilingshead's flame-resistant liyilro- 
lube fluid, H2, is still being used in 
some operational Navy aircraft, but is 
not being pushed, according to a com- 
|Mny representative. The fluid is not 
being used on any production pl.ines 
and is probably on its way out, he con- 

► Users' Comments— Here are some 
comments made by various technicians 
concerning Skvdrol; 

■ Dougbs: Skydtol apparently lacks 
lubricity under certain loading condi- 
tions. Case in point is the windshield 
wiper assembly on DC-6s where side 
loads are applied on a hard bronze rack 
riding in a soft aluminum body. Ex- 
cessive wear results. Douglas silver- 
plated the rack, hard-anodized the body 
bote, and tedimciisioned tire piston and 
rack to alleviate tills trouble. 

Douglas says tliat it will perfonn Sky- 
drol tests on any unit intended to work 
in or with the fluid if the unit's vendor 
cannot afford a Skydiol test bench. 
Tests must be performed before com- 
ponents are allowed to be incorporated 
in aircraft Inclmulic systems. 

• Deltn-C&S, Natioiial: Cabin super- 


Air Force has placed an order for a "sub* 
shinlial nuDiba" of these new J-2 wiap. 
around maintcoance shelters for use by 
Convair B-36 ground crews, In normal 
weather it takes only five minutes to in- 
stall the unit in place, the maker notes. 
The steel structural framework is covered 


charger drive systems on their Convair 
340s lia\'c been converted from Sky- 
drol to Acroshell 1-AC. 

• KLM, PAA; lamding gear struts of 
tlreir DC-6-typc aircraft have been con- 
verted from Skydrol hack to mineral nil 
irecause the O rings did not hold up 
satisfactorily. 

• PAA: Tlie carrier says that it an- 
alyzes, refilters and reuses quite a lot 
rjf Skydrol and thus saves an appreci- 
able amount of money. Several other 
airlines, including United and Ameri- 
can also reclaim Skydrol. PAA says 
that it has a minor problem with Sky- 
drol getting into mechanics’ eyes and 
wants to know if Monsanto can come 
lip with a good eyewash. 

• P.AA, UAL: Both carriers agree that 
using Skydrol has increased nuinte- 
nanee costs on the aircraft. 

Several factors enter into this: Elec- 
trical wiring exwsed to the fluid has to 
be coveted with nylon or Teflon; dupli- 
cate equipment is needed to handle 
two ^pes of fluid; occasionally using 
uon-Siydrol units in a Skydiol system 
because of cincr|cncy requirements can 
be expensive; and tlie fluid itself costs 
512 a rallon. 

But United's representative says his 
company feels that the fire-resistant 
quality of the fluid, especially when 
used in the cabin supercharger drive 
system, is worth the extra cost. 

• Dclta-C&S: Cat-A-Lac paint, made 
by the Finch Paint and Chemical Co., 
Gardena, Calif,, is giving excellent le- 


with nylon curtains that can be bnttnncd 
suugly around the aircraft's stmeture. Space 
is sufficient for rotating a propeller 360 

btannfacturer of the wcalheitight maintc. 
nance shelter: I.inia Engineering Co., Beth- 
lehem, Pa. 


suits when used in Skydroi-affected 
areas, the carrier reports. It is almost 
completely resistant to Skydrd’s paint- 
removing characteristics. United concurs 
tlnit the paint is good, but duc.s not use 
it because of the paint's "prolribitively 
long drying time." Wliilc on the sub- 
ject of paint, Monsanto advises tliat a 
different type of paint is required with 
Skydrol 500 when used at high (180- 
2001'') temperatures. 

Some airlines complained that Sky- 
dtol posed a problem when used in air- 
craft brake systems, especially when 
brakes ate parked and the fluid is ex- 
[Xiscd to the high temperatures of just 
used brakes, flowevcr, both Douglas 
and Monsanto say that they have tested 
the fluid in brake systems of DC-6 air- 
craft and have liad no problems. 

► High Temperature & Acid— Several 
airlines comiiientcd on Skydtol's re- 
ported tendency to turn acid when ex- 
posed to high temperatures. Pan.Am has 
noted this tendency in its operations 
while United has had acidity problems 
in its Skydiol test bench. 

Here arc Monsanto's views on acidity 
and liigh temperatures as expressed by 
the company's representatixe: He does 
not think that Skydrol can go beyond 
its present operating temijcrature limits 
which are —40 to 225F in an opw 
hydraulic system and —40 to 250F in 
.1 closed system. Nor is Monsanto mak- 
ing any attempt to raise Skydrol’s op- 
erating temperature limits. 

Exiiaustivc laboratory tests have 
sliown that it takes three days of op- 
erating the fluid at a constant tempera- 
ture of 120C to raise the acid number 
to 1.0. The company says that con- 
tinuous operation at ox’cr 300F is re- 
quired to turn Skydiol acid. 

► Dougbs in Favor- Douglas, which did 
a considerable amount of work in the 
original development of Skydtol. under- 
xxiites the fluid wholeheartedly and 
tomes out strongly in its favor. 

The Douglas rep cited a test his com- 
pany made in xvhich a 'Vickers hydraulic 
pump was oi>eiated for a considerable 
iwiiod of time using Skydiol with a 
I90E inlet temperature without en- 
countering any acidity problems. “Sky- 
droi life is excellent,” he said. 

► W'ire Covering- As to wire covering 
to protect insulation against Skydrol, 
United says that heavy-jacketed nylon 
covering gives excellent protection 
against both Skydiol and mineral oils. 
'Ihe airline's experience with light- 
jacketed or spray-on nylon is not satis- 
fiictory. Yet KLM and American find 
spray-on nylon gives adequate protec- 

Othcr comments concerning Skydrol: 

• Lockheed: Have run limited tests; the 
fluid is not approved. 

• Boeing: Currentiy conducting tests: 
fluid is being specified for the 707 at 



New Wrap-Around Shelter for B-36 Servicing 
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MACH. 1 is just about a thing of the 
past these daysl New, ultra-sonic speed 
records are established with an amaz- 
ing regularity. Speed's the thing! Blast 
the barrier — full speed ahead! 


There can be no compromise with 
craftsmanship in the production of 
components for these planes. They 
must be made precisely as designed. 
For this very reason, leading aircraft 
producers rely more and more on 
iJveile for jetcomponents— turned out 
to meet most exacting specifications. 

Years of experience in fabricating 
stainless steel, aluminum alloys and 
other allied materials have earned 
Lavelle a rejiutation as a truly unique 
and reliable subcontractor. 




llie customer’s option. 

• Monsanto: quoting an aiiline; "Sky- 
drol saved $70,000 when used in 75 
cabin siipcidiaigcr drive systems.” 

Seals 

Some of tlie highlights concerning 
hydraulic s\sfem seals: 

New ''Delta" O tings offer better 
spiraling characteristics than standard, 
round-shaped O tings. However, they 
also offer niorc resistance to piston 

The Ait Force advises that it has 
cxpcrinicntcd with the Delta O rings 
in tlic outrigger landing gait struts on 
B--f7s. Delta rings did not give as good 
results as standard rings so the Ait 
Force returned to the round O ring. 
•Another disadvantage of the ring is that 
it can easily be instilled upside down. 

PAA says that Skydrol seals are ad- 
versely affected by heat and asked when 
better seals would be made available. 
Douglas answered that put of the an- 
swer is in better c|iiality control which 
should include a 72-hr, hot {approxi- 
mately lOOF) Skydrol soak. 

Goshen Rubber Co., a major supplier 
of O rings, said that O rings should be 
used in moving applications, square 
section seals in static uses. 

Aircraft Hose 

Two major aircraft hose suppliers, 
Aeroquip and M'catherhead, gave these 
details of developments in their plants; 

• Aeroquip rcvc.ilcd that it has two 
radically new. high-temperdture hose 
developments in the works, but cannot 
decide which to push until it has a 
clearer idea of wliat kind of Hiiids and 
what maximum temperatures the hose 
will have to handle, 

• Wealherhead i.s working with three 
different types of hose. The company- 
may soon be able to supply J-in. host 
capable of withstanding pressures up ti 
-f.OOO psi. with a 125% momenfar 
overload. It also hopes to have a nev 
-10 MIL-5511 hose available by the 
first of the vc.ir for pio|)c]!er feathering 
applications. The com|xuiy has devel- 
o|)ed a —8 hose which it believes will 
withstand 4,000 psi. fwith a 125% 
inomentarv o'Crload) for 100,000 
cedes. The hose is not yet available 

.Aeroquip also has a hose construction 
which looks suitable for such pressures, 
but says it has had no inquiries for 
4,000-psi. hose. 

Sidelights 

Discussions on airline procedure con- 
cerning ferrying Constellations with 
hvdraulic system failure brought out 
the followiiig: 

• TWA will allow ferry flights with one 
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More than 3,000 new designs per year 

—without a “bottleneck” in drafting 


In the De.sign Development Department of the 
Owens-Illinois Glass Company, Toledo, Ohio, 
no time is Inst in tedious redrafting. A simple 
short cut involving the use of Kodagraph Aufo- 


imsitive Paper and Kodalitli Film gives cus- 
tomers fast seraice . . . saves dnllars every day. 
Chances are you can adapt this technique to 
j'our own routines. 





Kodagraph Autopositive Paper 

"THE BIG NEW PLUS” in en9ineerin9 drawing reproduction 

MAIL COUPON FOR FREE BOOKLET 
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Impulse Generator 



Industrial and 


Commercial Applications 

man«nt, wlf'Contained unil, dallvers o 
only tninimuin mechonicol input. Self- 



WrHe for specilicaiions 


M ICIIOLOC 

CORPORATION 

5811 Morilyn Avenue 
Culver City, California 


AERODYNAMIC 

ENGINEERS 

FOR 

LONG RANGE GUIDED 
MISSILE PROGRAM 

Stability end control onalyfos on outo- 

lystem! Flight trajectory and performonce 
Aerodynamic boating problems of high 





Missile & Control Equipment Dept. A 

lngl/\9ving Perpon/tel 

NORTH AMERICAN AVIATION, INC. 

12214 Lakewood BUd. 


hydraulic pump inoperative. 

♦ EAL requires that both secondary sys- 
tem pumps must be operative for fern- 
fliglits. It i.s pcmijssihle ho pull one pri- 
mary pump to replace a defective sec- 
ondary pump for ferrying, 

• Lockheed recommends that flights be 
made only with all four pumps opeta- 

► Seal Leakage— To correct hydraulic 
pump shaft seal leakage on 1049 Super 
Constellations, Vickers is testing seven 
different compounds. Company be- 
lieves that the answer will be in a more 
heat-resistant material. 

An “unaccountable drop of hydraulic 
fluid level in flight” on 1049(5 Super 
Connies was explained this way; If the 
hydraulic system is not bled after repair, 
air remains in tire fluid. Fluid level in 
the tank drops as soon as the system is 
pressurized. 

United says that the rotating group 
seals in its pumps, which lasted for 
three engine runs when used with min- 
eral oil, now last only two runs when 
used with Skydrol- Vtcken explained 
this by saving that the seal elements 


tend to soften more readily when ex- 
posed to Skydrol. 

Vickers has instituted more rigid 
qnality control for diaphrapns going 
into its accumulators. Two diaphragms 
from each batch received are given 
accelerated tests, including an oil soak, 
sectioning and careful inspection. If a 
failure is detected, the whole batch is 
rejected. 

The newly designed body of the 
Vickers AA-34554 valve has completely 
eliminated cracking which had occurred 
in the passageway between the accumu- 
lator port and upper chamber, airlines 
report, 

PAA and AA would like new brake 
valves for the DC-6 and — 6B; NAL is 
liappy with theirs. PAA says it cannot 
keep tire setting on the valves, big 
variations occur from one check to an- 
other. UAL agrees, saying that the cur- 
rently used valve is extended to its 
absolute limit. 

Annealed steel air lines in the Boeing 
707 and B-47 hold 1.000 psi- air svell, 
a job no aluminum lines could do. 
according to Boeing’s representative. 



Kit Makes Any Bomber a Tanker 


fMcGraw Hin World News! 

London—,^ refueler pack designed to 
make any bomber an aerial tanker has 
been developed in Britain by Flight 
Refuelling, Ltd., Blandfotd, Dorset, 
England. 

The picture above shows a scale 
model of a section of an aircraft's fuse- 
lage with the "package” unit in p«i- 
tion in the bomb bay on the underside 
of the belly. 

Based on the probe and dre^e sys- 
tem of flight refueling, the pack com- 
bines the hose reel unit from which 
file drogue is trailed and the fuel supply 
tanks in a single unit, eliminating the 
necessity to draw on the aircraft’s own 


fuel supply for the refueling operation. 

Its design as a self-contained unit 
also makes it unnecessary for aircraft 
already equipped for ground pressure 
refueling to be specially converted or 
designed for tanker duties. The unit 
is virtually a piece of auxiliary equip)- 
ment for use as and wlien required. It 
is transported on a dolly ana hoisted 
into the underside of the aircraft’s belly, 
just as bombs are hoisted, Spiecial flt- 
tings in the aircraft hold it in position. 

The hose reel mechanism is driven 
off the aircraft's normal electric system 
into which the piack’s electrical system 
is plugged. Hose trailing and rewind- 
ing are controlled from a small switch 
panel in the crew comp>artment. Simi- 
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SILICONE INSULATED WOVEN HEATERS PROVIDE 
MORE EFFICIENT METHOD OF CONTACT HEATING 


Woven conlaci healers, oi 
exclusively for ihc miliiary, a 
offered for a varieiy of indus 
lions. One of these is a 5 
heater developed by the Pre-ran Heater y; 
Company, Inc., of Guildford, Conn. De- 
signed to melt drums of plaslisol, this 
lightweight healer brings the comenis of 
the drum to temperatures in the range of 
110 10 500 F with maximum speed and ■''' 
uniformity. Safe and convenient, the electric; 
heater snaps in place around the drum and and ext 
plugs into any IIS volt outlet. lures. 

Contact healers of this type were orginally without 
developed to keep high altitude aerial Anothei 


- is that only slight 
’ given the heat 
products requ. 
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Silkone-Based Paint Withstands 
Up To 1000 F On Oven Interiors 

Especially adapted to preheating and stress 
relief of small parts, the new Crieve- 

a capacity of 850 F. It is so well designed 
that any one of the 24 drawers may be 
opened without lowering the temperature 
of the remaining drawers. 

The Mrvice life of the oven is increa.sed by 

silicone-based aluminum paint formulated 
by Midland Industrial Finishes of Wauke- 
gan, fllinois. Grieve-Hendry has been 
applying this silicone finish to the interiors 

over 3 years. Easily applied by spraying 
to form a smooth and uniform coaling, the 
silicone paint protects the metal surfaces 
against corrosion at surface temperatures 


Pressure Cooker Goskets of Silostii 

The new pressure cooker made by the 
Hamilton Copper 4 Brass Works of 
Cincinnati, features a steam jacket that 
heats the entire inner bowl. Designed for 
internal kettle pressures up to 15 psi and 
steam pressures up to 90 psi, the cookers 
are sealed with a Silastic* gasket fabricated 
by Carlock Packing Company. 


Last Longer, Reduce Clean-up Time 

Tests indicate that the Silastic gaskets 
will have at least twice the service life of 
the organic rubber seals previously used. 
Furthermore, even foods as hard to clean 
off as tomato paste or candy do not slick 
to the gasket. Cleaning lime is reduced 
and the carry-over taste associated with 
organic rubber gaskets eliminated. No. 17 



ATLANTA • CHICAGO • CLEVELAND • DALLAS ■ DETROIT • LOS ANGIES • NEW YORK • WASHINGTON, D. C. (Sllvir Spiing, Md.) 
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Latest Air Force bomber has new G-E 
engineered power-generating electric system 


NEW GENERAL ELECTRIC ENGINEERED SYSTEM MEETS DOUGLAS B-66 
OPERATIONAL DEMANDS FOR HIGHER AMBIENT TEMPERATURES 


veloped by General Electric, and is now operating on the 
Air Force’s newest light bomber, the Douglas B-66. The 
system consists of three major components; high-efficiency 
alternators, static voltage regulators, and generator control 

DESIGNED FOR HIGH PERFORMANCE AIRCRAFT 
With a generator that can operate at high ram-air tempera- 
tures of high speed flight, the new G-E system is designed 
for long life and reduced maintenance time. Its static voltage 

laboratory testing it has withstood 5000 hours of operation 
without maintenance. 

voltage or load division. The control pane! supplies the 
automatic control of start-up, shut down, and maximum 


protection against ground fault, over and under excitation, 
and open phase. 


SPEEDS TAKE-OFF, SPARES PILOT 
The new equipment begins operat: 
starts the engine. The system cc 
switches, which may remain "on" t 
fault develops. This eliminates a set 

n<^af conditions, fault clearing 



SINGLE SOURCE FOR COMPLETE SYSTEMS 
General Electric offers a single source for complete a-c or 
d-c power generating systems and constant speed drives for 
most aircraft. For more information, contact your nearest 
G-E aviation specialist, or write Section 210-92, General 
Electric Company, Schenectady S, N. Y. 


^h>gress /s Our Most /mporfanf Producf 



GENERALS ELECTRIC 


GENERAL^ 


) ELECTRIC 






\ 
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Here's another Aeroiet-Gener 
JATO tailor-made for a 
task — to get Navy carrier-borne 
[et bombers ittto the air quickly, 
safely, and with full payload. 
Tailor-mode for the task, yes, 
but mass-produced by Aerojet- 
General with the same high 
quolity, excellent reliability, ond 
brood operating characteristics 
proved time and agoin by over 
300,000 rocket powerpiants 
produced by Aerojet-General 
for the Services, 

This new high-thrust, short- 
duration JATO— designated the 
SKS-4S00 — developed by Aero- 


jet-Generol in cooperation with 
the LI.S. Navy Bureau of Aero- 
nautics, is one of many different 
solid-propellant rocket units pro- 
duced by Aerojet-General to ful- 
fill specific needs. 

If you ore concerned with missile 
powerpiants or boosters, as- 
sisted takeoff or in-flight thrust- 
augmentation for piloted air- 
croft, auxiliary power supplies, 

pilot ejection, or any problem 
that demands full power withirt 
o second, Aerojet-Generoi's 
rocket power specialists are 
ready to assist you. 



U 


lutly, tlie unit's fuel tanks can be con- 
nected to the aiiccaft's fuel system to 
provide extra transfer fuel should it he 
required after the "pack" unit’s tanks 
ha\’C been exhausted. 

In the photo (p. 6-4), the hose liasbceu 
extended a short distance to show the 
drogue attachment into which the pilot 
of the aircraft to be refueled flies the 
probe. Tlie probe is normally posi- 
tioned in the nose of the receiver air- 
craft; it can also be positioned on the 
leading edge of the wing, on tip tanks, 
or elsewhere. 

'Hie unit can be installed in 30 min- 


OFF THE LINE 


Airwork Corp. has opened a branch 
facility at Newark Airport. Designed 
to serve customers in the New York- 
New England area, the branch will have 
an ofRce to handle spare parts sales for 
16 manufacturers. Sales office will be 
in Building #8 on the east side of the 
field. 

A 30,000-ft. drop, imposing forces of 
about l.OOOG, failed to damage seri- 
ously a Silvercel storage battery made 
by Yardney Electric Corp., the New 
York firm says. One of its 40-amp. hr. 
batteries was carried 5i miles high by 
a research balloon. At 30,000 ft, ib 
instrument pack was released. Due to 
parachute failure, the entire pack, in- 
eluding the 51-lb. battery, plummeted 
to earth. When recovered, the battery's 
storage ceils showed only minor dam- 
age to the housing— the battery itself 
retained full output and performance 
characteristics, according to Yardney. 

Test, repair and general servicing facili- 
ties for aircraft parts ate being estab- 
lished in the Los Anreles area by Pesco 
Products. Named Pesco Pacific Serv- 
ice Center, this unit is the second ex- 
tension of Borg-Wamer aviation activi- 
ties on the W«t Coast, the company 
having recently acquired Weston Hy- 
draulics, Ltd. Address of the Service 
Center; 5321 Cleon Ave., North Hol- 
lywood. Calif. 

An AiRcscatcii cooling turbine recently 
operated 14,200 airplane hours in a 
United Air Lines' DC-6 without over- 
haul. Record was set during a test of 
gtcase-packcd bearings used in the ma- 
chine where the turbine operates at 
approximately 17,500 rpm. AiResearch 
engineers who dismantled the unit said 
that the parts were still in serviceable 
condition, met all specifications, "and 
the turbine to all appearances could 
have operated for a longer period with- 
out trouble.” 
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NEW AVIATION PRODUCTS 



Twin Turbine Supplies Air, Power 


A new twin-tutbinc system, devel- 
oped by Hydro-Aire under contract with 


both air conditioning and accessory- 
drive power for aircraft. 

Known as Frijadrive, it is reported to 
be the first twin-turbine system to com- 
bine these functions. It is designed to 
satisfy rigid cabin temperature require- 
ments for a large range of inlet condi- 
tions, while developing shaft power at 
constant speed in accordance with con- 
stant or variable load requirements. 

► Better Bleeding— By utilizing two tur- 
bines instead of one, the Burbanh, 
Calif., manufacturer has gotten opti- 
mum design for the refrigeration re- 
quirement without compromising for 
the variable power requirement. In 
turn, any output required is not penal- 
ized by loss of available energy resulting 
from loss of heat through a heat ex- 
changer and increased turbine back 
pressure duo to cabin pressurization 

Net effect is reported to be a more 
efficient use of bleed air for a gi\en set 
of requirements over a range of operat- 
ing conditions. 

Basically, the system consists of hvo 
turbines mounted on a single shaft, a 
gear box, heat exchanger and controb. 
The cooling turbine wheel is a high- 
performance, radial-flow, aluminum al- 
loy unit. Scroll is the low-velocity type. 
Variable nozzles are airfoil-type profiles 
supported on individual bearings. 

Power turbine wheel also is a high- 
performance, radial-flow design made up 
in stainless steel Scrolls and variable 


nozzles are similar to those in the cool- 
ing turbine, but adapted to higlier tem- 
perature levels. 

► Two Ait Paths— Compressed ait bled 
off the engine is split into two ducts— 
one directs the .air through and/or 
around the heat exchanger, then 
through the cooling turbine and into 
the cabin; the other duct directs the 
ait into the power turbine. 

Heat taken out in the exchanger is 
given to ram air passing overboard 
through the exchanger. Bleed ait com- 
ing out of the exchanger, still too hot 
for air conditioning, is cxp;inded 
through the "cold” turbine, where 
energy is removed, lowering the tem- 
perature. This energy is, in turn, used 
tn drive the accessories. 



TWO-IN-ONE TURBINE UNIT makes dfi- 


The contrul system then regulates 
the additional power required from the 
other turbine (power turbine) or. if 
there is excess energy, causes the power 
turbine to act as a brake. 

If the cabin temperature drops be- 
low the desired level, the bypass valve 
automatically (or at pilot’s discretion) 
routes a portion of the air past the cx- 
changet- 

The Frijadrive package so far de- 
veloped prosides an air-conditioning 
flow controllable from 30 to 60 lb. per 
min. with loads from zero to 80 hp. 


Pilot Light Assemblies 
In Subniiniature Series 

A series of pilot light assemblies a 
little over 1 in, high, mounting in a 
single 15/16-in. clearance hole and re- 
quiring no insulating mountings, pro- 
vides omnidirectional \isibility because 
of the stos'epipe-shaped cap of high-heat 
plastic into which the bulb extends. 

Two terminals ate provided- The 
mounting bushing may be grounded to 
the panel and the integral insulation 
of the subniiniature pilot light com- 
])letely isolates the lamp circuit from 
the ground. The series is designed to 
use any of five standard midget flanged 
base incandescent lamps of these volt- 
ages: 1.3. 2.7, 6.0, H.b and 28.0. 

Caps may be transparent, light diffus- 
ing or completely diffusing. Clear or 
any of six colors mav be specified. 

bialight Corp., 60 Stewart Avc., 
Brooklyn 37. N. Y. 

Easy»to-Use Shift Lever 
Feature of New Metal Lathe 

,\ lathe designed to meet the needs 
of tool and die shops and industrial 
working facilities is the first product of 
its kind being built by the Delta Power 
Tool Division of Rockwell Manufac- 
turing Co, 

The lathe is an 11-in. cabinet model 
witli 2-1-in. capacity to caitcrs and 1-in. 
collet capacity. Diameter of the hole 
through the spindle is U in. 

Prime feature of Delta’s new prod- 
uct is a patented back gear shift lever 
located so that the operator can reach 
il easily and shift from direct spindle 
drive to back gear spindle drive, loose 
or Itscked spindle witliout using 
wrenches, pulling out pins or opening 
gun rds. 

'Hie machine also has a perfected 
vari-speed drii’c. tlic conipanv notes, 
offering a 44-to-l,550-rpm. speed range 
witli an infinite clioice in that range, 
without turning off the machine to 
change speeds. Difficulties formerly 
associated with vari-speed drives, such 
as side sway, have been eliminated, the 
maker reports, enabling the drive to 
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Attractive 

Opportunity 

CONTRACT 

MANAGER 

For aggressive manufacturer 
of aircroft components 
and electronic equipment. 
Engineering degree desir- 
able but not essential. 
Salary commensurate with 
ability and experience. 

This executive position is 
on outstanding opportunity. 
Give full particulars in 
first letter. All replies will 
be held confidential. 


GREENLEAF 

Manufacturing Company 

7ai4 MopUwood Industrial Court, 
Snint Louis )7, Mo. 


ENGINEERS 

. . . FLIGHT TEST 
. . . ANALYSIS 
. . . AIRCRAFT STRUCTURES 
WILL CONSIDER 
RECENT GRADUATES 


Salaries & Responsibilities 
Commensurate with Exp. 



SPERRY 


GYROSCOPE COMPANY 
MacARTHUR FIELD 
RONKONKOMA, N. Y. 



run cool iind retain its lubricant. 

Operators are ofiered a choice be- 
tween 2i in.-8 threaded and LOO long- 
taper .spindle nose. A total of d8 tliread 
and fe^ changes is offered with thread 
range from four to 224 and feed rate 
revolution from 0-0902 to 0-0016 in. 
longitudinal and 0.0501 to 0.0005 in. 

.Accessories include a new taper-turn- 
ing attachment, also micrometer stops, 
milling attachments and a standard type 
of collet chuck. 

Delta Power Tool Division. Rockwell 
Manufacturing Co.. 438 North Lexiiig- 
loii -Ave., Pittsburgh 8. Pa. 



Simulator lustrumeDts 
Duplicate Real Thing 

Link Aviation, Inc., maker of on- 
tlic-ground aircraft trainers and simu- 
lators, has developed a complete line 
of simulator instruments which respond 
to electronic signals rather than natural 
physical forces. 

The units are designed to simulate 
all aircraft instruments, but arc said by 
Link to be readily adaptable for use in 
other specialized applications. Among 
those who miglit find the simulator in- 
struments valuable ate makers of train- 
ers and simulators, computer manufac- 
turers, aircraft design groups studying 
flight performance, radar trainer de- 
signers, government laboratories and 
project engineers. 


The Link instruments can be acti- 
rated b)’ common type synchros or 

^ ^ Link Ar iation, Inc., Binghamton, 


Airline Survival Raft 
Holds 25 , Weighs 123 lb. 

A 25-man liferaft for civil airline use, 
weighing only 123 lb. with all ac- 
cessories, has been put on the market 
by Air Cruisers Division of the Garrett 

All external lines which could foul 
launching and inflation have been elim- 
inated, the maker notes, while an auto- 
matically ejected sea anchor quickly 
retards inadvertent drift. Centralized 
survival equipment stowage can double 
as an insulated area for disabled or 
shocked survivors. A simplified canopy 
provides shade area. 

Accessories include water desalting 
kits, rations, flares, oars, sea anchor, sur- 
vival booklets, first-aid kit and bailing 
bucket. 

Air Cruisers Division, Garrett Corp., 
Bclmar, N. J. 


ALSO ON THE MARKET 


Cellular stainless steel mat, being de- 
veloped for jet planes, rockets, missiles, 
can be used for hot or cold service for 
tailpipe shrouding, afterburner cases, 
leading edge sections, and other applica- 
tions requiting good corrosion resistance 
witli lightness and strength. Both the 
honeycomb interior and the .002- 
.003-in, panels ate made of 17-7 PH 
stainless steel.— Atmeo Steel Corp., Mid- 
dletown, Ohio. 

Ccramic-to-inetal seals that can with- 
stand temperatures up to 1.400F and 
pressures to 2,000 psi. are made pos- 
sible by Advac metalizing process. Com- 
plete line of standard seals is available. 
Custom seals are fabricated for special 
requirements.— Advanced Vacuum Prod- 
ucts, Inc., 18-22 Liberty St-, Stamford, 
Conn. 

Thread lubcicaot for use with titanium, 
stainless steel and aluminum comes in 
two grades in easy-to-use tubes. Blue 
Coop grade is for temperatures up to 
400F; Silver Coop is for temperatures 
up to 2, lOOF— Crawford Fitting Co., 
884 E, 140th St., Cleveland 10. 

Fyie-tite fire wall seals are fireproof un- 
der 2,000F direct flame for 1 5 minutes. 
They are made of specially formulated 
sponge rubber encased in fiber glass 
Hbric, and can be fabricated to spe- 
cific requirements.— Arrowhead Rubber 
Co., Long Beach, Calif. 
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The widespread use of Packard cable and wiring assemblies, by 
America's foremost automotive, aviation and appliance manufac- 
turers, is your assurance of high quality. And, because Packard is 
equipped to turn out 7,000,000 feet of finished cable and 800,000 
wiring assemblies daily, you can depend on unfailing delivery. In 
addition, Packard’s large staff of engineers is ready to serve you at 
any time. Call on them — preferably while your new product or 
model is still on the drafting board. Their long experience in de- 
signing and fabricating cable and wiring assemblies cun well result 
in important savings to you. 
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'^endix 
jet ignition 
systems . . . 


sfream/med for 

maximum effidenty! 


Altlioiil!li jet ignition is a c<inipai-.itivcly new ilovclopmeiit in tlic 
fifty )Cur span of |imeeioO lligiit, progress in lliis vital phase of 
aviation has lievn Inily romarkablo. 

Unlike ignition ilesign for reciproealing engines, which lias w- 
inaiiicd relatively constant, jet ignition has gone through ses’eral 
major design changes svilhin the past few- ycais. 

I'or e.sample, a comiiarison of the 1X.N-KI jet ignition system, 
pnxinced by the Scintilla Division of Bendix, with earlier designs 
shows significant improscmciits in every operating characteristic 
-and at the same time original co.st. operating expense and weight 
arc substantially reduced. 

Here, indeed. In the Scintilla TLN-IO jet ignition system, is a 
classic example of how the present national juilicy of greater saliie 
for the taxpayer's dollar is being put into pvaetiee. 

scfAfTRiA DIVISION OF ~Bendp( 




SIDNEY, NEW rORK 





EARLY 

DESIGN 




AIR TRANSPORT 


Air Transport Assn. Says: 

Some Airline Profits May Dip Below ’50 


* Earl Johnson tells CAB scheduled carriers will end 
year at about same net level as four years ago. 

* Static fare structure is blamed as major stumbling 
block to adequate earnings, independent investment. 


By Frank Shea, Jr. 

Despite a 100% increase in business 
over the past four years, the U. S. 
scheduled airline industry will end up 
with approximately the same net oper- 
ating income this year as it realized in 
1950. 

“Does this mean that there are air- 
line managements and corporations that 
ate going to earn the same in 1954 that 
fh« earned in 1950?" 

The incredulous interrogitor was 
Civil Aeronautics Board member Josepli 
Adams. His question was addressed to 
Ail Transport Assn, president Earl D. 
Johnson. The occasion; ATA's second 
presentation of the year before CAB 
on the economic condition of the do- 
mestic trunkline industry. 

Johnson's answer to Adams was in 
tire affirmative. He indicated that many 
carriers would consider themselves luckv 
if they did not dip slightiv below the 
1950 net. 

► Skidding Profits— Thus, the ATA 
president made his point before the one 
body empowered with authority to take 
corrective action on the problem of 
skidding airline profits. 

The solution sought by ATA is no 
secret. Johnson repeatedly has made 
it plain that the static level of air- 
line fares is the major stumbling block 
to adequate earnings for carriers. 

It also is no secret that the indus- 
try’s inability to realize adequate earn- 
ings has been its big problem in at- 
tempting to stimulate independent in- 
vestment, 

► ‘Hard, Cold Facts'— Not once in his 
extensive presentation did Johnson 
come tight out and ask the Board to 
consider a direct fate increase. CAB’s 
negative attitude on this subject already 
is a matter of record. 

He did, however, present his case 
conclusively and leh no doubt as to 
what he was trying to point up. 

As one observer said; "Johnson dealt 
in hard, cold economic facts. His pres- 
entation will bring most people to the 
realization tliat this narrowing profit 
margin is an alarming situation which 


the airlines cannot handle alone. It's 
tlie Board's move now." 

► Cost Problems— Johnson's overall pres- 
entation was built around cost, manage- 
ment's appraisal of costs and how they 
build into the entire expense picture. 
In his previous presentation, last May, 
be had stresserf primarily sources of 

To illustrate some of the cost prob- 
lems, he cited tire following: 

• The average airline fare per mile has 
declined steadily until it now is only 
3% higher than the 1938 level. This 
has been due chiefly to tlic introduc- 
tion of aircoach and the impact of the 
family plan. 

• In otner forms of transportation, how- 
ever, bus fares show a 27% increase 
over the 1958 level, while rail fates 
show a 35% jump. 


• In contrast to the static air fate 
ceiling, both consumer prices and ait- 
line salaries continue upward. 

• Overall high operating costs show- 
little sign of taking a downward turn. 

■'Growth, in itself, geneiates ex- 
penses." Johnson told the Board. “In 
addition rapid improvements in tech- 
nology are crowding us all tlie time." 
To illustrate, he cited the following 
examples of generated costs; 

• Fuel costs have increased since tlie 
war. One major airline’s fuel expend! 
futes have nearly doubled in propor- 
tion to total expense, rising from 7.6% 
in 1946 to 15.1% in the 12 months 
ended June 30, 1954. 

• Airline training costs have skyrock- 
eted. The average cost per pilot for re- 
current training in 1940 was S175. Av- 
erage cost today is $600. 

In 1940, the total cost for recurrent 
training of pilots for the scheduled do- 
mestic industry was $338,000. This 
year, the same cost will hit $4.5 mil- 
lion. (This is just for keeping a man 
current and does not include upgrading 
from DC- 3s to DC-4s to DC-6s, etc.) 

Member Josh Lee was somewhat 


Trunkline Revenues vs. Expenses 


Pec revenue ton-m 


1950 1st 56.02 

2nd 55.20 

3rd 54.27 

4lh 54.08 

1951 1st 53.83 

2nd 53.59 

3rd 54.18 

4lh 54.24 

1952 1st 54.03 

2nd 54.21 

3rd 53.98 

4lb 53.80 

1953 1st 53.75 

2nd 53.62 

3rd 53.24 

4th 52.96 

1954 1st 53.29 

2nd 53.13 

3rd 52.92 

4th' 52.7 

■Estimated. 

Source: CAB recurrent reports. 


53.32 
52.26 

50.32 
47.91 


47.44 

47.41 

47.6! 


32,47 

32.31 

31.% 

31.70 


29.82 

29.42 

30.28 


27,06 

27,26 

27.52 

27.99 


27.29 

27.09 

27.77 
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Consumer Prices 
Vs. Airline Receipts 



9)S 100.8 

040 100.2 

945 128-6 

950 171.2 

951 185.9 


955 192.6 

954’ 192.2 


100.0 100.0 

97.8 98.4 

95.6 116.2 

107.1 184.3 

108.1 192.4 


106-9 205.9 
104-8 219.2 
103.5 228.0 


Soiirt«: Cotisumef price index /rom 
Bureau of Labor Stafisfics. airline aier- 
ase rccerpfs from CAA SfafisticaJ Hand- 
book. airline avetaje salaries— 1947-53 

195S-4' anniral airline statistics, CAB. 


startled at tills latter point and asked 
Johnson lioiv much ot a percentage in- 
crease it indicated. lie teftained from 
further questions on tlie subject when 
Johnson informed liiin tliat it meant 
more than a 1,500% jump. 

► Ttaffic Delay Expense— Johnson died 
another expense item, that of air traffic 
delays. He told the Board that .ATA 
siineved 26 control centers operated by 
C.\\. .At only eight of these, flight 
delavs of 10 min. or longer totaled 
4.832 hr- 44 min. during the vear 
July 30. 1953 to June 30, 1934- 

Based on the direct operating ex- 
penses alone, arrival delavs at the eight 
centers cost the airlines S742.000. 

The AT.A chief termed this particu- 
larly important, since “immediately you 
lun into the capital expenditures neces- 
sary to provide for more effective elec- 
tronic equipment. . . .” 

► 'Staggering' Costs— “Looking sum- 
marily at some of these factors." he said, 
“the annual report of one of the major 
airlines discloses wage rate increases 
alone of an added $5 million in 1953 
expense. Gasoline prices increased dur- 
ing that year by Sl.l million. Depre- 
ciation rose 54.2 million- Training 
costs to introduce a comparatively 
smaller aircraft, the Convair. were 
5776.000, 

“Those are the kind of costs we have 
been running into- 

“. , . We are not going to stop re- 
equipping. We ate going to press for- 
ward, ana we expect that gadgets will 
get mote and more expensive. But we 
also recognize that when the airline 
fleet will total 1.300 planes domestically 
this vear and svith additional major in- 
troductions of aircraft, such as one air- 
line purchasing 23 DC-7s, we run into 
costs which are staggering in total in 


Ihe introduction of each such item." 

► 6056 Increase- Johnson tlien referred 
to airborne electronic equipment as still 
another illustration of rising expense 
items, lie pointed out that in 1946 it 
tost 510,000 to install airborne elec- 
tronic equipment in one aircraft. The 
equipment consisted of five units and 
weighed 270 lb, 

“By 1950. we experienced a 60% rise 
in cost to 516,000 and a parallel rise in 
number of units to nine, plus an 80% 
jump in weight- In 1934. we are at 
533,000 for cost-double what it was 
four vests ago— up to 12 units and up 
to 383 lb.” 

The ATA president said this equip- 
ment cost is exclusive of directional and 
radar equipment now required or ul- 
timately needed. He added that esti- 
mates for 1958 indicate aitbome elec- 
tronic equipment per aircraft will cost 
more than 580,000, consist of 18 units 
and weigh over 733 lb. "Again, that 
is the kind of growth in expenses we 
are running into.” 

► Investor Interest— The last part of 
Johnson's presentation was devoted to 
the problem of airline industry’s inabil- 
it\- to attract healthy investirrent from 
private and institutional sources. Again, 


he attributed this problem to the static 
fare level. He previously h.id covered 
this subject in a talk before the New 
York Society of Security' Analysts 
(Aviation Wrek Nov, 22. p. 88). 

"What we really need," ne told the 
Board, “is to achieve earnings stability, 
build adequate financial reserves and 
pay regular, adequate dividends. 

“. . . If the financial world ever comes 
to seriously question the ability of the 
industry to attract new capital or to 
regularly earn sufficient funds to protect 
and pay for that capital, the industry's 
grou’th will be seriously impaired. If 
will be precluded from attaining the 
level of growth which presently appears 
possible on the horizon." 

Johnson told the Board that to allow 
airlines to develop fully all the poten- 
tials in the industry, tKey must har e a 
regulatory climate or environment and 
a legislative one that rvill allow manage- 
ment to consolidate the gains of recent 
years and to build an earnings base— 
“a stable earnings base.” 

He said this is a mandatory prerequi- 
site to achieving the financial reserves 
required to attract sufficient capital to 
enable management to realize the bright 
future of the airline industry. 


Nonsked Opens ‘Last Ditch’ Fight 

North American says CAB counsel uses ‘vituperative 
attack’ and ‘procedural maneuvering’ to oust airline. 


North American Airlines still is fight- 
ing hard for its life. With its position 
weakening steadily in the face of law- 
suits and strong political pressure, the 
leading nonsked's offensive tactics are 
getting stronger. In what some sched- 
uled airline officials call a “last-ditch 
stand,” it is going dou-n swinging bard. 

Last week the irregular needled 
domestic trunklines with introduction 
of 102-seat DC-6B nonstop transcon- 
tinent coach service (.Aviation Week 
Dec. 13. p- 151. F.arliet, it announced 
a Sl-million advertising budget for next 

► Scheduled Flights— North .American 
makes no secret of the fact that it is an 
unscheduled airline in name only. Its 
new DC-6B schedule calls for scheduled 
daily nonstop castbonnd departures 
from Los Angeles and westbound de- 
partures from New York, with a stop at 
Chicago. 

Douglas, with an eye on its relation- 
ships with the schednkel airlines, took 
no part in the publicitv connected with 
the delivery of the nciv ship to North 
American. 

The 102-seat design u'as attracting 
considerable interest at Douglas, how- 
ever. Seating was standard coach-type 
configuration with three forward-facing 
seats on one side of the center aisle and 
two on the other. 


A spokesman for North American 
says it may alter the DC-6B later to a 
rearward configuration. 

► Reversed Sequence— Meanwhile, the 
nonsked is attacking the counsel for 
Civil Aeronautics Board in its latest of- 
fensive maneuver. Counsel had asked 
the Board to consider the enforcement 
case against NA.A before taking up the 
carrier's application in the Nerv A’ork- 
Chicago service case for permission to 
operate certificated coach service be- 
tween the two cities. 

North American contends that 
“propagandist methods" har e been used 
and claims CAB examiner William F. 
Cusick has rex'ctsed the proper sequence 
of the two cases in the "zeal” to put the 
nonsked out of business. 

► ■Killing Us Off’-N.A.A spokesman 
Stanley Weiss says; "The vituperative 
attack on North American Airlines by 
counsel for C.AB is inelevant and corii- 
pletely avoids the issues. In effect, the 
Board’s attorneys admit that we are en- 
titled to proper procedure, but they op- 

“Procedural maneuvering is one 
method of killing us off in an industex' 
where monopoly has been so dominant 
that no new company has ever been 
granted a certificate to service a major 
trunk route in the history of the Board. 

"Now that Board’s counsel finds that 
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CHALLENGING OPPORTUNITIES 
FOR CREATIVE ENGINEERS 


WITH A 



WEAPON 

SYSTEMS 

ORGANIZATION 



If you are one of the many creative engineers who 
likes to have his ability and vision challenged, then 
there is an opportunity for you with TEMCO. 

We sincerely need engineers who would like to 
become a contributing part of a Weapon Systems 
Engineering Department. Diversified opportunities 
are unlimited, which spell security for the man who 
has the ability and desire to progress. 

TEMCO will help Engineering Graduates attain 
advanced degrees through accredited university 
graduate courses. TEMCO also makes available 
specialized engineering courses within the com- 
pany. This program is representative of TEMCO's 
forward planning and its effort to give every 
engineer the opportunity to reach the highest 
professional level. 



WE HAVE IMMEDIATE NEED FOR OUTSTANDING 
ENGINEERS FOR SUCH IMPORTANT POSITIONS 
AS; 

CHIEF OF SYSTEMS DEVELOPMENT 
GENERAL SUPERVISORS OF 
ELECTRONICS SYSTEMS LABORATORIES 

Plus 

Engineers with experience in Aeiodynomics, Elec- 
tronics, Servomechanisms, Structures, Systerns An- 

Advanced degree required for many of these 
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J-H Clipper Seals 
fly with the Sikorsky H05S 
helicopter. . . 


. . . seal oil in, keep abrasives out, 
at critical locations 

To retain the lubricants vital to its complex rotor and gear 
systems . . . and to protect bearings against the infiltration of 
abrasives ... the new Sikorsky H05S helicopter depends on 
these positive sealing qualities of Johns-Manville Clipper Seals. 



Clipper Seols are flexible— molded of special compounds, they 
have a tough, dense heel and a soft flexible lip conceatrically 
molded into one piece. 

Clipper Seols reduce friction— A specially designed garter spring 
holds the lip in tight but firm contan with the shaft. Thus a posi- 
tive seal is always maintained but shaft wear is reduced and over- 
heating is prevented. 

Clipper Seals ere corrosion-reaslanf— The molded body is en- 
tirely non-metallic, is therefore unaffected by electrolysis and 
most forms of corrosion. And the garter spring is available in 

Clipper Seals are versatile— They can be furnished in flange sec- 
tions of varying widths to fit practically any Cavity. Various lip 
designs are available . . . and various lip compounds provide 
the proper hardness lor temperatures from — 65F to -i-450F. 


Photograph and cross section of Type LPD 
Clipper Seal. This is just one of numecou.t styles 
available to solve tough sealing problems. 


To find out more about Clipper Seals and their application 
to your particular sealing problems, write Johns-Manville, Box 
60, N. Y. 16,N. y. In Canada, 199 Bay St., Toronto 1, Ontario. 


.!!_ Johns-IVlanville AVIATION INDUSTRY 
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TCA'S FIRST VISCOUNT at Montreal 


Trans-Canada Gets First Viscount 



there is no plausible reason for not hear- 
ing our case in proper, normal order, 
they have taken refuge in name calling. 
When baseless and wild statements arc 
made by officials who hold positions of 
responsibility, the public should be 

► Siphoning Business— Weiss contends 
that in tliis case, counsel for CAB has 
tried to "create” two gross misimpres- 

• NAA siphons traffic and revenue from 
other carriers. 

• The nonsked carrier has made a profit. 

On the first point, Weiss says the ir- 
regular airline created its own market by 
pioneering the aircoach field. "If there 
has been any diversion, it has been the 
siphoning of business from North Amer- 
ican by otlier carriers who have adopted 
metliods and techniques which we in- 
novated-’' 

Weiss contends the certificated in- 
dustry has expanded 40 times since 
1938. Citing the ycar-by-yeat growtli, 
he says CAB has helped the scheduled 
airlines to hoard resulting traffic and 
revenues by protecting them from com- 
petition and guaranteeing tlicm against 
loss through government subsidy. 

"The charge is made that North 
American has made a profit," Weiss 
says. "It ill behooves the Board to cast 
dispersions on such profit when it comes 
not from subsidy, not from inflated and 
over-priced mail pay, not from U. S. 
Traisury, and not from overcharging the 

He claims North American's profit 
last year was derived legitimately aftet 
the carrier hauled nearly 500,000 pas- 


Montreal-Tians-Cauada Air Lines’ 
first Vickers Viscount arrived lieie last 
week after a trans-Atlantic flight from 
Prestwick with a one-day stopover at 
Keflavik, Iceland- 

With Vickers chief test pilot G- R. 
Bryce in the captain’s Scat, the turbo- 
prop made the run at an average speed 
of 320 mph. TCA’s flight superin- 
lendant, George B, Lothian, was in the 
co-pilot’s seat and G- R. Edwards. Vick- 
ers’ managing director and chief de- 
signer of the viscount, was among tire 
passengers- 

► Schedule Setback— Tlic airaaft origi- 
nally was scheduled for delivery about 
six weeks ago, but numaous Trans- 
Canada modifications took longer than 
expected. TTie second airaaft is slated 
to arrive in early January, with the re- 
mainder of the 22-plane fleet .arriving 
at two-week intervals. TCA expects to 
have 14 bv early May. 

Tlic delay in delivery has set back 
the schedule for beginning of actual 
flight operations, according to TCA 
officials. Initial service, Monttcal-To- 
ronto-Wiimipcg, now will begin in late 


sengers "at a lower fare than any cert 
cated carrier under CAB.” 

Airlines Back U.S. 
Tourist Travel Plan 

Tourist development program to pro- 
mote travel to South America, proposed 
by the U. S. at tlic recent meeting of the 
Inter-American Economic and Social 
Counsel in Rio de Janeiro, has the en- 
thusiastic backing of Air Transport Assn, 

ATA president Earl Johnson says 
steps recommended by tlic U. S. at 
the meeting included "the establish- 
ment of tourist promotion offices in 
some major U. S. cities, provision of 


February. Toronto-New York service 
is sclicdulcd to begin the end of next 

TCA still will be the first airline to 
bring Viscount service to the U.S., 
however, since Capital Airlines is not 
scheduled to receive its first aircraft 
until spring (AviAvroN Week Dec. 13, 
p. 103). 

► Sersice, Flight Training— Tlie Cana- 
dian carrier soon will fly its first Vis- 
count to the main maintenance base at 
Winnipeg, where it will be used to give 
service personnel experience on produc- 
tion engines. Up to now, they have 
been working with training models. 

TCA’s pilot schooling program calls 
for training of 40 two-man Viscount 
crew’s at Montreal and Toronto bases. 
Majority of crews will be based at To- 
ronto for services to ^Vinllipee, Chi- 
cago. Cleveland, New York and Mon- 
treal. 

The mcrall training program will 
total about 800 lir- It starts Jan. 3 and 
is expected to be about fi\ c montlis un- 
til all aews are checked oat on the 
aircraft. 


ifi- adequate advertising budgets and con- 
struction of hotels ill key Latin Ameri- 
can tourist areas and the elimination 
of imncccssarv documentary require- 


Air Franctt — Pay Plan 

Air France is entering pav-later air 
travel with a "Traveioan Plan, ’ offered 
in conjunction with the Chemical Com 
Exchange Bank of New York- No 
down payment is required, and terms 
are available for 12. 15, 18 or 24 
months. The plan will operate only 
in New York at first, but the French 
airline ei'entually expects to include all 
of the United States and Canada. 
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Macklin Spells Out 
Airlines Defense Role 

Major role of the airlines in any fu- 
ture national emergency will be to tap 
the "common stockpile”— the entire 
productive capacity of the U.S.— and 
deliver defense supplies to trouble 
spots, Frank J. Macklin, director of 
Air Transport Assn.’s military bureau, 

He adds that the emergency potential 
of tire scheduled airlines is in direct 
ratio to the continuing growth of their 
peacetime fleets. 

► Airline Future— Macklin is confident 
of airline gmwth, and he makes the fol- 
lowing prMiefions; 

• By the end of 1954. scheduled air- 
lines will have flown 54 million passen- 
gers 19 billion passenger-miles. 

• In 1965, airlines will be carrying 
about 87 million passengers, more than 
half the population of the U.S., ap- 
proximately 27 billion passenger-miles. 

• Airlines should be carrying about 
229 million ton-miles of mail by 1965. 
an increa.se of 158% over 1955, and 
about 581 million ton-miles of cargo, 
a gain of 124% over 1955. 

• By the end of this year, seven out of 
every 10 first-class trav elers in the U. S. 
will be using the airlines. 

Macklin says that by the late 1950s 


pure jet transports should be operating 
on some longhaul transoceanic sched- 
ules and, later, on transcontinental 

► Stable Base— The ATA official says 
the "on-again off-again" process of the 
development of a mobilization base 
appears to be over. 

"It appears that we arc now begin- 
ning to realize that the business of 
security— of mobilization— should be 
given just as constant and stable a 
|)lace as other businesses in the national 
economy. 

“Under current mobilization plan- 
ning, the scheduled airlines have ear- 
marked 551 of their four-engine aircraft 
to support the military airlift in an 
emergency. . . . Mote than 200 of 
these planes have undergone modifica- 
tion to make them adaptable for mili- 
tary use on 48-hr. notice. In addition 
to this standby fleet. ... the scheduled 
airlines' remaining aircraft of approxi- 
mately 1,000 are available for defense 
purposes. . . 

Railroads Lose Round 
In Mail-by-Air Battle 

Tlic railroads lost the first round of 
their legal campaign against the surface- 
mail-by-air program last week when a 
federal judge rejeeted their request for 


I^OTICE 

TO \?TIOM IT MAY CONCERN: 

One W. E. Pcrcival of Zurich, Swilzerland, has been rep- 
resenting himself to be an agent of the TEMCO AIRCRAFT 
CORPOR-ATION: has circulated letters and advortisenienls 
in the name of TEMCO AIRCRAFT CORPORATION : has 
in other ways assumed to be an agent of TEMCO AIR- 
CRAFT CORPORATION. 

Notice is hereby given that TEMCO AIRCRAFT COR- 
POR.ATION has never anthotized W. E. Pereival, or his 
associates, to represent TEMCO AIRCRAFT Ct.lRPORA- 
TION in any manner or form whatsoever. The assumption 
of sueh purported authority is hereby denied and repudi- 
ated without limitation. 

Auy person or persons aeliiig upon the oforcincntioncd 
or other misrepresentations will do so at their pei-il. 


TEMCO AIRCRAFT CORPORATION 
DALLAS, TEXAS, U. S. A. 

Robert McCulloch, President 



a temporary injunction to halt the West 
Coast experiment (.Aviation Week 
Dec. 15, p. 18). 

In denying the request. District Judge 
•Alexander Holtzoff found that public 
interest factors of service outweighed 
any railroad losses. 

The legal questions involved in the 
suit still ate to be answered. No time 
has been set for beatings, but the rail- 
roads may take action to have the case 
heard by the end of next month, 

► Delivery Specdup-Meanwhile, Post- 
master General Atlhur E. Summerficld 
announced tlie West Coa.st experiment 
has advanced mail delivery as much as 
48 hr. in the first two weeks of opera- 

Summerficld stated that "information 
received here daily by the department 
relative to tlic 5-cent mail-by-air experi- 
ment on the Pacific Coast shows that 
much business mail is being advanced 
24 hr. in delivery and in some cases 48 
hr.” He said, "Deliveries of residential 
mail, on the basis of samplings, show 
similar advances in most instances.” 

► 21,000 Tons Yearly— The first<Uss- 
by-air program also is prov ing successful 
in the East, according to Summerficld. 
I Ic said the initiation of the West Coast 
airlift rounds out the experiment on a 
nation-wide basis. 

The Post Office Department esti- 
mates the West Oxist operation will 
carry about 8,000 tons of first-class mail 
annually. Mail is being flown on otliei 
segments of liic project at the rate of 
15,000 tons a year. 

The combined East-A\ cst operations 
will be carrying about 71% of out-of- 


CAB ORDERS 


(Dee. 2-8) 

GR.ANTKD: 

Resort Aidiiics' application foe a tempo- 
rary exemption to transport military penon- 
ncl on furlough within the United States. 
Wim AlasL .Airlines' application 

tween Ft, Yukon and .Arctic Village. Alaska, 
until final CAB decision is reached in the 

extension of its tempoiaiy exemption to 
serve various Caribbean points from San 
Juan, P. R„ tor one year or until 50 days 
after a decision is reached in a case involv- 
ing a certificate for any of flic specified 


Al’PROA’KD: 

Intercompany agreements involving Capi- 
bl -Airlines and Trans World Airlines and 
other carriers. 

New York Airways' Biglit pattern inaugu- 
rating property-only service between Newark, 
J. .Airport and Rutlicrford, N. J., and 
between Ixiew A’ork's LaGuardia .Airport and 
Riitlicifoid. 
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AMENDED; 

Delta C&S Air Lines' certificate to sus- 
pend Terre Haute, Ind., while Lake Central 
Airlines serves that point. 

ORDERED: 

Tiaiisocean Ait Lines’ fares filed for serv- 
ice between Ncwack/New York and Burling- 
ton, Vt., and Plaltsburg, N. Y., suspended 
and an investigation of them instituted. 
DENIED: 

Pedtion by Davenport Airport Commis- 
sion, city of Davenport, Iowa, and ib 
chamber of commerce and Scott County. 
Iowa, board of supervisors for reconsidera- 
tion of a Board order denyiog an earlier 
petition for consolidation of certain dockets. 

Eastern Air Lines’ petition for reconsider- 
ation in the Easfcm-Colonial control case. 
The petition ooncemed certain changes in 
language in CAB findings and in request of 
expedited action. The Board finds the 
specified language is amply substantiated and 
tliat acbon already Is under way. 
D1S.\IISSED; 

Investigation of a Western Air Lines fare 
increase, since the fares have been canceled. 


SHORTLINES 


► Air Express Division of Railway Ex- 
press Agency has inaugurated scheduled 
service to Passaic and Paterson, N. J., 
in New Y'^ork Airways helicopters, link- 
ing tliat area directly with the air ex- 
press network. NYA will use New Jer- 
sey heliport No. 1 in Rutherford, N. 

as a terminal for the service. 

► Flv-ing Tiger Line’s domestic freight 
revenues for November increased 5% 
over the same month last vear. Traffic 
revenue totaled S502.000. 



Carl Vroamaa, icing tunnel group 
head, studies hot-air cyclic de-icing 
lesion wing seciioB of C-130 
transport. The tunnel has a 
temperature range of —40* F. to 
-t 150* F. and maximum air speed 
of more than 270 mph. 


New icing tunnel 
speeds thermodynamics 
research at Lockheed 

Designed to meet a consiandy increasing vol- 
ume of thermodynamics work, Lockheed's new 
icing research tunnel now provides year 'round 
testing in meteorological environments nor- 
mally found only in flight. It is the first icing 
research tunnel in private industry, 

Lockheed thermodynamics scientists are now 
able to study in greater detail problems such 
as: thermal anti-icing; cyclic de-icing; various 
methods of ice removal; distribution of ice; 
rate of temperature changes in aircraft com- 
ponents; thermodynamic correlation between 
laboratory and Right testing; and development 
and calibration of special instrumentation. 

G. M. Fish, design engineer assigned to 
tbe tunnel, measures impingement limits of ice 
on C-130 wing section. The tunnel has 
refrigeration capacity of 100 tons, provides 
icing conditions of 0 to 4 grams per cubic 
meter, droplet sizes from S to lOOO microns. 



► International Ait Transjxirt Assn.’s 
clearing bouse reports September busi- 
ness of 828,850,000 set a new monthly 
record and w:is 20.8% higher than the 
turnover recorded in September 1955. 
Clearances for the first nine months of 
1954 reached S210.567.000, an increase 
of 18.5% over last year. 

► Soiitlicrn Airways reports record in- 
creases in passenger traffic during No- 
vember. Southern carried 12.119 pa.s- 
sengers and flew 2,044,000 passenger- 
miles. increases of 55.1% and 54.5% 
respectively. Load factor of 59.2% also 
set a coni|Mnr record. 

► Trails World Airlines plans a year- 
long, world-wide celebration in 1955 to 
mark its 50th year of operation. 

► United Air l.ines will inaugurate 
DC-7 service between Pacific North- 
west, Miihscst and Fast next month. 
Seattle/Tacoma-Ncw York service will 
be offered on a 9i hr. schedule. 


Thermodynamics Career Opportunities 

search planes and supersonic aircraft bas created a number of positions for Thermo- 
dynamics Engineers and Thermodynamic isis. 

Lockheed offers you increased selary rates now in eCeci; generous travel and moving 
allowances; an opportunity to enjoy Southern California life: and an extremely wide 
range of employee benefits which add approximately 14% to each engineer's selary in 
the form of insurance, retirement pension, sick leave with pay, etc. 

You are invited to write E. W. Des Lauriers for a brochure describing life and work 
at Lockheed and an application blank. 

B. L. Messinger, department head, analyzes test results with 
Thermodynamics Engineer E. F. Versaw (right) and Thermodynamicist 
Tom Sedgwick (left). 



LOCKHEED 

AIRCRAFT CORPORATION 
BURBANK 

CALIFORNIA 
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EMPLOYMENT . BUSINESS . OPPORTUNITIES * EQUIPMENT— USED or RESALE 


ONTISLAYEO HATE INFCHKATION DISPLAYED HATE 




bigiheetS" 

AIR ARM LEADS IN DEVELOPMENT 
FOR AMERICA’S AIR SUPERIORITY 


YOUR 

CREAnONS 
ARE VITAt f 


Can you fill a top-level design and development 
position? Radar and Fire-Control Systems for con- 
tinued American air superiority are the Immediate 
goals at Westinghouse Air Arm. 


We offer experienced engineers unlimited oppor- 
tunities for creative engineering ... in spacious and 
excellently equipped quarters. 

Income, employe benefits and living conditions 
are excellent. 


If you have been looking for an opportunity to 
capitalize on your creative abilities ... we urge you 
to act now! Openings exist in the fields of . . . 


RADAR • RADAR ANTENNAS 
RADAR CIRCUITRY • MAGNETIC AMPLIFIERS 
CQMPUTERS • MISSILE GUIDANCE 


Employment Supervisor, Dept. 28 
Westinghouse Electric Corp. 

2519 Wilkens Avenue 
Baltimore 3, Maryland 


E suRE...,r ITS \^stinghouse 




SEARCHLIGHT SECTION 


The Field of Research offers 

CAREERS 


We mointoin ore of -he , 


ing port o< A GROWING COM- 
PANY— with OUTSTANDING 
PERSONNEL— at HIGH START- 
ING SALARIES-ond EXCEL- 
LENT WORKING CONDI- 
TIONS contact 

Mr. D. M. Holliday 


*8100 N. Marl 



fmmediote Openings tn 

RADAR 

MICROWAVE TECHNIQUES 
ANTENNA DESI6N 
FIELD THEORY 
(Electni-Maenetic) 
SERVOMECHANISMS 
AIRCRAFT INSTRUMENTATION 
CIRCUIT THEORY-OESIGN 
OPERATIONS RESEARCH 
AERONAUTICAL ENGINEERING 
MECHANICAL ENGINEERING 



YOUR 
CALLING CARD FOR 
A BRILLIANT FUTURE... 


Bcndix Missile Seclion is a major coolractor in the U. S. Navy's guided 
missile jtrogram--a part of the "new look” in our defense plan. Our 
expanding program has many opportunities for senior engineering 
personnel: Electronics Engineers, Dynamicists. Servo-Analysts, Stress 
Analysts, Project Coordinators, and Designers. Take lime now to look 
into the opportunities which Bendix can offer you. Write Employment 
Dept. M. 401 Bendix Drive. South Bend, Indiana. 
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•t!uiuis REMMERT-WERNER 



If YOU KSNDIR A SERVICE TO THE 
AVMTfON INDUSTRY YOU SHOULD 
INQUIRC ABOUT THIS SKTION! 

Clnulflrf AavitHil^^htHten^ ^ 


Mr future's on the rise wLenjGu’re an 
aviation electronics engineer 



FIRE CORTROL 

PRECISlOH HAVIBAEm 
COmUHICATIOHS 


POSITIONS IN; 


SYSTEMS, ANALYSIS, OEmOPMENT or 
DESIGN ENGINEERING 


Speeiofire m: Radar . . . Analog Computers . . . Digital 
Computers . . . Servo Mechanisms . . . Shock & Vibration 
. . . Circuitry . . . Heat Transfer . . . Remote Controls . . . 
Sub-Miniaturization . . . Automatic Flight . . . Design for 
Automation . . . Transistorization. 


You should have 4 or more years’ professional experience 
and a degree in electrical or mechanical engineering, or 
physics. 

In these positions at RCA, there’s a real engineering challenge. 
You’ll enjoy professional status . . . recognition for accom- 
plishment . . . unexcelled facilities . . . engineering graduate 
study with company-paid tuition . . . plus many company- 
paid benefits. Pleasant suburban and country living. Relo- 
cation assistance available. 


Look into the RCA career that’s waiting for you ! Send 
a complete resume of education and experience to: 



Ml. John R. Weld, Enpleymenl Manager 
Dept. 6-450L-3 Radis Carporstian of America 
Camdan 3, Naw Jersey 


RADIO CORPORATION OF AMERICA 
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INVITATION TO 

GAS TURBINE ENGINEERS 

Engineers with three or more years oi experience in the 
development of gos turbine engines ore invited to investigate 
their opportunity with 

Studebaker-Packard Corporation 

Key positions ore now available for gualiiied engineers on a 
long-range program to develop challenging applications oi gas 
turbine engines. 

• Paid trovel expense to those selected for personal 
interview. 

• Generous allowance toward moving expense. 

• All replies held confidential. 

For further information, write to 

Studebaker-Packard Corporation 

Salaried Personnel Department 

Detroit 32, Michigan 




CO-PILOT MECHANIC 


PILLSBURY MILLS, INC. 


SPARE PARTS 


LAMM AIRCRAFT, INC. 


FOR SALE 

GRUMMAN MALLARD 


MARYLAND AVIATION RESEARCH CORP. 

733 ISth St. N.W. Washington 5, D. C. 


SPARTAN EXECUTIVE 

5 Place - 1 12 gals, gos, 200 mph 
at 10,000', Bendix ADF, 2-woy 
VHP, Alt Instruments - new up- 
holstery. Polished with new trim. 
Licensed in August. 

$10,500 or take Cessna 170 
or 180 Trade 

TITUSVILLE AIRPORT 

Titusville, Penna. 
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Engineers! 

Cessna has come a long way from here 




and very soon 
the Cessna 
Engineering 
Team will 
bring us here 


There's a place for you 
on the engineering team 
responsible for the de- 
velopment of the world's 
finest executive air fleet 



For Confidential Evaluation 
Send Resume to: 

Employment Manager 
Cessna Aircraft Co., Dept, AW., 
Wichita, Kansas 

CESSNA AIRCRAFT COMPANY - WICHI 
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News Sidelights 

Lockheed’s answer to American Airlines’ demand for a turboprop transport 
with sliorter range tlian its I.-H49 Super Constellation is expected to be a 
completely new design, somewhat similar to the Vickers Viscount- Observers 
expect Convair to come up with an oversized four-engine 340. while 
Douglas offers an undersize DC-6 in the .so-called "C. R. Smith competition.” 

Air Force is op]»sing U, S. Cement Corp.'s plan to put up a new plant 
neat Match Riverside. Calif. Reason; Dust from the plant may pro- 
duce serious flying hazards on the approaches to the Strategic Air Command 
base, it says. Brig. Car, Charles W'estover, Commander of SAC's 12th Air 
Division, says visibility in the area has declined steadily in the past 10 years 
and further deterioration must be presented if possible. 

Government contract for design of a long-and-short-range radar ait traffic 
control center for the U. S. Naval Ait Station. Miramar, Calif., lias been 
awarded to Adrian \Vilson &• Associates. Los Angeles. Project's construction 
cost is estimated at S400, 000- 

Ninth animal Powder Puff Derby, the 1953 all-woman transcontinental 
air race from Long Beach. Calif., to Springfield, Mass., will be tire longest 
yet— 2.787 mi. Route will include Phoenix. 'I'licson, F.l Paso, Midland, 
Wichita Falls, Tulsa, Springfield, St. Louis, I'ette Haute, Dayton, Wlieeling 
and Reading. Chairman is Bettv Gillies. 

Second version of Flyride Helicopter, this one featuring a conventional 
control system, was .shown for first time at Helicopter F'orum, Wings I'icld, 
Pa. New model was designed because company received heavs' mail asking 
for standard-control version, says maker, Glemiew Metal Products Co., 
Delanco, N. ]. Earlier Model R lias single control stick. 

To avoid recurrence of an incident at Greater Pittsburgh Airport last 
August, when 77 passengers were not permitted to leave a trans-Atlantic 

K lane that had been diverted there during Hurricane Edna, airport officials 
ave set aside two rooms in the terminal for use by ''quarantined” intcr- 
iiiitional travelers. Passengers had to remain aboard the plane about three 
hours following 1 3-hr. flight from Frankfurt. Germany, because field does not 
ha\c port-of-cntiy facilities. 



ROCKET MOTORS ON ROTORTIPS of .Sikotsks HRS-2 in foreground give extra 
power, allowing it to match takeoff petfoimanc'c of conventional IIRS-2 in back- 
ground even when carrying 650.|b. additional load in basket slimg under the fuselage. 
Dome above main rotor on nearer copter canies hvdtogen.pcrnxidc fuel for Reaction 
Motors' engines (Aviation «’eck Sept. 27. p. 17). 


AVIATION CALENDAR 


Dec. 28-29— National Science Foundation, 
foinlh Conference on Scientific Man- 
power, Berkeley, Calif. 

Ian. 10-12-Hclicoptcr Association of Amer- 
ica, 7th annual meeting. Warwick Hotel. 
Philadelphia. 

Jan, IO-14-Society of Automotive Engi- 
neers, annual meeting and engineering 
dispbv, Sheraton-Cadillac and Hotel Stat- 
Icr, iTctroit. 

Jan. 19-23-Miann International Aerorama, 
Miami (Fla.) Internationa! Airport. 

Jan. 20.22-Coiifercncc on Iligli-Specd Aero- 
nautic's, organiTcd by the Department of 
.Acronanlical Kngineering of the Poly- 
tedinio Institute of Bnjoklvn, Engincer- 
iiig Societies Building. New' York. 

Jan. 2-t-27— .Vmcricaii .Meteorological Soci- 
cly, llstl. national meeting, iSew York. 
■ 1 . 24-27-Planl .Maintenance & Engineer- 


Jan. 24-28-1 
Sciences, 2 
Night Dim 
Jan. f7-28-So 


id three 
■mphitheal 


atre, Chicago. 

: .Aeronautical 

Hotel -Astor, New York, 
m California Meter Assn., 
loiirtli annual instrument Short Course, 
Los .Angeles Harbor Junior College, Wil- 
minEtmi. Calif. 

Jan. 3I-Fcb. 4-.\metican Institute of Elce- 
tncal l•:llginccts. winter general meeting. 
Hotel StatlcT, New York, 

Feb. 8-10— Society of the Plastics Industry, 
lOtli Reinforced Plastics Division Ctm- 
fctence. Hotel Statler, Los Angeles. 

Kcb. KI-11— Society ofAmerican Military 
Engineers, tnilitary-iiidustrial conference 
on manpower, Conrad-Hilton, Chicago. 

Feb. 20-22-Fourtli annual Texas Agricul- 
tural Aviation Conference, A&M College 
of 'I'exas. College Station, Tex. 

Mar. ll-Institutc of the Aeronautical Sci- 
ences, National Flight Propulsion Meet- 
ing (restricted). Hotel Carter. Cleveland. 

Mar. 1-1-16— Society of Automotive Engi- 


iitorium, Exposition Hall, f-os Angeles. 

Mar. 21.24-Imtilute of Radio Engineers, 
national conference, A\'aldor/-.Astoria Ho- 
tel and Kingshridge Armory. New York. 

Mar. 28-.Apr, I— .American Society for Met- 
als. ninth Western Metal Exposition and 
Congress, to include the American Weld- 
ing Society's technical session on aircraft 
and rocketry. Pan Pacific Auditorium and 
•Ambassador Hotel, Los Angeles. 

Mar. 3l-.Agr. 1— Symposium on Boun^^ 

National Physical I-aboratory, Tedding- 
ton. England. 

Apr. 6-10-\A'orId Plastics Fair & Trade Ex- 
position, National Guard Armory, Los 
•Angeles. 

•Apr. 18-21— Society of .Automotive Engi- 
neers, Golden Anniversary Aeronautic 
Meeting, Aeronautic Production Forum 
and -Aircraft Engineering Display, Hotel 
Static: and Mc.Mpin Hotel, New York. 

•Apt. 24-28— .Airport Operators Council, 
1935 convention, Olympic Hotel, Seattle, 
Wash. 
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VULCAN 

Is engineered for its job 



can use. Meets Fed. Specs; MIGF-7719 (AER); MIL-C-4479 (USAF). 


Wherever a tough, non-flammable fabric is needed, neoprene-and- 
FieERCUS C0VERU6HI is your answer. It has ail the qualities of Neoprene- 
Nylon Coverlighi, plus the added advantage of flame and beat resistance. 

Ideal for escape chutes, fire curtains, safely-clothing, etc. 

INOUSTRIAI COATED rASRics. Vulcao Offers a wide range of fabrics avail- 
able to meet the specifleations of AMS 3270-B, AMS 3274-A and MIL- 
G8068 (USAF). Type 1. 

Write for free samples and catalogs of Coverlight and induslrial coated 

VULCAN RUBBER PRODUCTS INC. 

A Subsidiary of Reeves Bros., Inc. • 54 Wonh Street, New York 13, N. Y. 
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LETTERS 


Lost Plane Signals 

thing happens such as the Northeast Aii- 
lincs crash in the White MounUins. 

It seems to me that over the years there 

locate the wieched 


IS taken 


long 


plane. To me this 

I would like to make the suggestion that 
Aviation Week sponsor the idea of deve- 
loping an emergency unit, to be carried by 
all airline planes, whether operating ovn 

distress si^al which can be easily Identified. 
This would enable searching planes to pin- 
point the location. 

While there are certain drawbacks, .such 
what will supply power over a suflfeient time 


IS that a plane had crashed. Tliis in 


1 Ijclicse that the battery peoole can 
furnish a battery fdrv) loidecl with a hat- 
terv acid capsule which would rupture under 
such a severe jolt as a crash and it in turn 
would energire the hafferv and the siaual 
would EO on (he air. This is standard prac- 
tice in the radio proximitv fuse. The b.it. 
terv could be of sufficient capacity to operate 
a signal audible for 50 miles or better for 
n period of 12 to 24 hours. The container 
could be made crash proot. 

RoaFKT C. ConMsN 
Conol Sales Co. 

646 Chestnut Street 
Wahan 6S. Mass. 

DC-3 Engines 

In the Nov. 1 issue of Aviation Week, 
voii published a report on the engine oper- 
ation and maintenance form f"R2000s Give 
DC-? 34-mph. Boost," by George L. Chris- 
hail) sponsored bv Aitwork and Pratt & 
Wliitncv Aircraft, which dealt in particular 
with R2000-D? engine installation in DC-? 


After reading this arhcle carefully and 
with great interest, 1 have come to the 
conclusion that either the report published, 
or the forum itself fell short of realistically 
discussing the range of powerplanls available 
for substitution for the convcnhonal Pratt 
Whitnev R1830-92 in DC-? aircraft. 

1 make this statement because, judging 
from the report published, an operator who 


have left the , ... 

that the only satisfactoiy and effective solu- 
tion for greater E>C-3 performance is by 
installing R2000 engines. 

Whefliet judging from speed, perform- 
ance. safety or expense, this is just not so, 
and I hope Aviation Week will publish 
this letter so that all DC-? operators will 
have the actual and complete facts regarding 
the powerplant alternatives available to 
them. 


I refer particularlv to the Pratt & Whit- 
ney R1830-94 which was referred to incor- 
rectly in the fourth paragraph of the account 
piibllshed as a -95 version of the I8?0. 
Tliis fine powerplant was apparently virtually 
ignored during Che discussions that took 
place. 

To indicate the full excellence of this 
engine, I would like to compare the chief 
objectives of the R2000 installation with the 
merits of installing R1830-94 engines. 

Firstly, there is the question of power. 
An RI830-94 engine is rated at I,?50 hp. 
for takeoff. 1,100 maximum hp. except for 
takeoff, and 780 maximum cruise hp. (These 
hets are borne out by Pratt & Whitney 
revised power curve charts and operating 

'"*Thus’Tl8?9-94 s develop and are rated 
for METO and cruise horsepowers equal to 
R2000-D5 engines in DC-3 use. 

Tills, in turn, means that a DC-? equipped 
with R1830-94 engines also easily achieves 
cruising speeds of 200 mph. and over, and 
that cruising speeds such as 214 mph. are 
well within daily operating reach s' 


stify. 


, the 


R1830-94 insta 
26.900° fo. 

One or hvo other points deserve mention. 
Some operators do nut rcaliac that the 
R-1S30-94 is also a completely proven 
engine with a wealth of experience behind 

Tile Navv has operated thousands of 
R 1830-94’sin PB4Y2 Privateers since 1943. 
Tills aircraft is still doing its job for the 
Navy and Coast Guard throughout the 
world, 10 years after its first flight, and they 
have been operated and are operated today 
at gross loading identical with the loads ear- 
ned on DC-4 S. 

Regarding commercial operation, we our- 
selves assisted Superior Oil Co. and Lock- 
hart Oil Co. in 1950 to receive the first and 
original commercial certification for R1830- 
94’s in DC-?'s and Lockheed Lodestars. 
Since then, »c have supplied an ever in- 

R-'i83"(f-9Ts'' and we have accumulated a con- 
siderable and extremely satisfying comi 
operations information file on theit ui 

equally useful R1830-94 overhaul and mod- 
ifications experience in our shops, through 
which operators are assured of a long-term 


is that of ct... 

New R2O0OD5's sell for approxinuifely 
$33,000 each. Thus, without providing for 
Sparc engines, an operator converting his 
DC-3 to R2000’s is faced with a cash out- 
lay of approximately 5100,000 to cover the 
engines he buj'S, and the expensive aircraft 
modifications he is requited to accomplish 
in order to install them in his DC-3. 

New R18?0-94’s are available on the 
market for approximately $10,000 each 


imulated a 


brought to late , 
pensive aircraft modifications whatci-cr a 
required to permit their installah'on. 

.And at this substantial savings, the oper- 
ator gels an engine whose true excellence is 
indicated again in that it develops 975 


METO hp. at 15,000 ft. in high blower 
(R1830-75’s or R2000D5's have no high 
blower), whereas those R2000's presently in- 
stalled in DC-3’5 develop only 925 METO 
hp. at the same altitude. This expbins whv 
au R1830.94 equipped DC-3 recently casilv 
climbed to and held 15,000 feet of altitude 
at maximum gross aircraft weight with one 
-94 feathered. And this is an indication of 
the margin of greater power and safety avail- 
able to DC-3 operator with this excellent 
Pratt & Whitney powerplant. 

Thanks for an opportunity to fill in the 
picture more completely on DC 3 power- 
plant alternatives. 

W'ith best regards to Aviation \?’eek, 

F. H. Stewabd, President 
Steward-Davis, Inc. 

13301 South Western 
Gardena. Calif. 


Big Texas Airport 

Is this airport at Fort VA’orth (Aviation 
Week Nov. 29, p. 77) really 1,828,000 
acres, or was this article “especially for 

U 3 62 Street North 
Birmingham 6. .Alabama 


(Apparenlh the proofread 
Texas. The' correct acreage 
\5’or(h airport is 1,828 whi 
figure in the story before the 
liold of it.— Ed). 


fT 

got 


Praise 

Your article on Operation Pogo, "Missile- 
Fired Chute is AA Target", by David A. 
Anderton, which appear^ in the Nov. 15 
issue of Aviation Week was well written 
and may be cited as a line example of factual 
reporting. 


>nal copy ol 
le the p ■ 


! long 


I should, ther 
this particular issue. 

Reinhold V. Gae8tnek 
Junior Physicist 

New Mexico College of Agricultu 
and Mechanic Arts 
Slate College. New Mexico 


Gunnery Trainer 

In the News Digest section ol vour Nov. 
15 issue you staferi that Rhecm Manufactur- 
ing Co. and the Air Research and Develop- 
ment Command had developed the F-86D 

This is slightly misleading. 

.Actually, a fixed-gunnery trainer has been 
developed. Tlie prolotypie uses an F-86D 
flight simulator as a flight platform. Other 
types of Right simulators can be used as 
flight platforms if desired. 

■Anihonv J. Pkbna 
Colonel, USAF 

Chief, Special Training Devices Div. 
D/Personnel Procurement & Train- 
ing. DCS/P 
Washington, D. C. 
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NATION’S ‘SKY ROADS ’’ 
NEARING 70,000 MILE MARK 

Extension of Radio Ranges Offers Airlines Faster Schedules: 
Passengers Greater Comfort 


[ THE STORY BEHIND THE STO^ 

■ Before long, you'll read headlines like 
the one above announcing the comple- 
tion of one phase of a nationwide federal 
system of aerial "highways.” Already 
6I.95U miles of these radio routes ure in 
daily use or ready to use — and while 
you'll never see the broad "lanes." 
"ramps" and accurate "signposts" 
designed for your protection, they're 


just as real as on your favorite lumpike. 
■ To utilize the full value of these aerial 
highways, more and more airliners are 
being equipped with two Sperry develop- 
ments ... the A-12 Gyropilot* Flight 
Control and the new Radio Beam 
Coupler which employ these high fre- 
quency radio signals in actual guidance 
of the plane. It's a combination that can't 
he equaled. En route, the plane rides 
smoothly on an accurate course, unaf- 


fected by cross Windsor drift. In landing, 
the hiwiari pilot has the assistance of a 
tireless electronic pilot that automatically 
engages the localizer and landing beams 

commercial aviation has depended on 
.Sperry to originate, develop and manu- 
facture the finest in flight instrumentation 
and controls- The A-12 Gyropilot and 
Radio Beam Coupler are typical of many 
Sperry developments that make modern 
flights sate, dependable and comfortable. 






Inside look at a safe overhaul! 


NOW resilient Nylon inserts guarantee even better performance and extra reusability 

on all ESNA blind fasteners Nylon insert Elastic stop nuts also prov/de.* 


ELASTIC STOP® nuts are specified for their proven self-lock- 
ing, vibration-proof characteristics. But— air frames must also be 
designed with simple disassembly and economical overhaul in 
mind. And fixed fasteners must provide a safe margin of locking 
tor<iue even though re-used again and again. Nylon inserts won’t 
wear out. Bolt threads enter smoothly into the plastic locking 
collar, guaranteeing the narrow range of torque “scatter” ideal 
for power-tooled assembly lines. And for re-assembly any AN 
quality bolt can be used interchangeably . . . safely . . . when 
ESNA nylon inserts are on the “blind” fastener. The result . . . 
safer, simpler, low-cost maintenance procedures. 


• immediate identification during production or in the 
field. 

• positive thread sealing and vibration-proof resist- 
ance to loosening. 

• non-galling locking action that protects bolt threads 
against stripping and seizure. 

• inertness to most common organic chemicals, oils, 
fuels and fungus growths. 

• locking device adaptability to special aircraft fas- 
tener design requirements and productibility through 
a wide size range from 0-80 to over 2". 


ELASTIC STOP NUT CORPORATION 



Rigid Anchor Nuts Floating Anchor Nuts 


Gang Channel Nuts 




OF AMERICA 


Elastic Stop Nut Corporation of America 

Dept. N-64-1225, 2330 Vauxhall Road, Union, N. J. 

Please send me the following fastening information: 
n ESNA's New Nylon □ Here is a drawing of our product. 
Specification Sheet What fastener would you suggest? 

Ngme Title 


'^LoaL Goupo}^ 
fjC/b ■nu) 
•%j£crn 



Firm _ _ 

Street _ _ 

City Zone State, 


